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RCA WV-97A 
Senior VolfOhmyst* 

reading peak-to-peak voltages 



ONLY *62 50 



Suggested 
UsCf Price 

Included direct probe and cable r 
dc probe, ohm* Icred, and ground kad 



TEN WAYS BETTER! 



1 . Directly measureseomplexwavesfrom 
0.2 vol! to 1400 volts, peak-to-peak. 

2. Ho» on over-oil accuracy for dc meas- 
urements of ±3% of full »colo. 

3. Measures dc voltage* from 0.02 vol! 
(o 1500 volt*. 

4. Measures rms values of sine- wove 
voltages from 0.1 volt to 1200 volts. 

5. Hos 7 non-skip ranges for both re- 
sistance and voltage. 



6. All full-scale voltage points Incroase 
in o uniform "3-to-l ~ ratio. 

7. Frequency response flat from 30 cps 
to approximately 3 Mc. 

8. Negotive-feedoock clrcui* provide* 
better over-all stability. 

9. Fully enclosed metol case shields 
sensitive electronic -bridge from rf fields. 

10. More convenient to use because of 
smaller size and new slip-on probes. 



The WV.97A meoiures peok-to* 
peok vollogei directly. Hence, it 
quickly provides information es- 
sential for jervicing TV receivers 
with their pulse-type woveforms. 



The WV-97A has a range of usefulness extending beyond 
that of anv other instrument in the field. Its quality, de- 
pendability, and accuracy make it a true laboratory instru- 
ment; it is exactly what is needed for television in the 
design laboratory, factory, and service shop. 

The new Senior VoltOhmyst measures dc voltages in 
high-impedance circuits, even with ac present. It reads the 
rrns values of sine waves and the peak-to-peak values of 
complex waves or recurrent pulses, even in the presence 
of dc. Its electronic ohmmeter has a range often billion 
to one. 

Like all RCA VoltOhmysts, it features high input 
resistance, electronic protection from meter bu * n /° ut * 
zero-center scale for discriminator alignment, molded- 
plastic meter case, a 1 -megohm isolating resistor in the 
dc probe, and sturdy metal case for good rf shielding. 

An outstanding feature is its usefulness as a television 
signal tracer . . . made possible by its high input resist- 
ance, wide frequency range, and direct reading of peak- 
to-peak voltages. 

For complete information on the new RCA WV-97A 
Senior VoltOhmyst, see vour RCA Test Equipment Dis- 
tributor, or write RCA, Commercial Engineering, Section 
L49X, Harrison, New Jersey, 



SPECIFICATIONS 

DC Vo/rmerer: , _ _ , - 5Q . 50 

Seven continuous ranges 0 la 1*^^ J*£ 

Input resistance (including I megohm in dc probe): ^ ( me gohms 

mER for We i .'s-voli rang./. 7.'.\' l'^ '. ^ Z^T^'icali 

Over-all Accuracy ±3% of Ml * C °'* 

AC Voltmeter — Fourteen continuous ranges: , .. „ 1M 

Peak-to-peok ranges <> to 4, IjMf UJ 400, 

Maximum peok-to-peak input voltage • ■ ,40 ° W " 1 ' 4 

RMS ranges (for sin. waves) |'^J#lWi3. 

Maximum rms input voltage • " "JLVAl ' 2 °° V ° ,H 

Input Resistance and Capacitance with WG-218 Direct 

Probe and Cable: 
1 .5, 5, 1 5, 50, 1 50-volt ranges 

' ' 0.83 megohm shunted by 85 W*l 

«rvt_w~i< r„ n «» 1.3 megohms shunled by 85 rt{Af 

?SS:M:: :::::::::: .: . . s •■»»•-' » «»• 

* ' voltoge source hoving lOO-ohm Im pea once 

'00. .300-v.H -p.. . . . . .^55 - M. 

5-voll range ™ 

Ohmmeier. 0.2 ohm to 1000 megohms 

«tx 9 a foo" 1000, 10,00? »hms ; 

Center scole values 0. 1 , 1 , 1 0 megohms 

Dimanuonu 7W high; W wide. W deep 

A WG^Mc"i^i # Diode Probe. Extends range to 250 Mc 

w^-io* ^ry ($7.75 suggested user price) 

WC289 Hiah-Voltoge Probe and WG-206 Resiitor to extend range to 
WWW mg 9 50,000 volts. ($9.95 suggested user price) 




Available 
RADIO 



from your RCA Test Equipment Distributor 
CORPORATION of AMERICA 



TEST EQUIPMENT 



HARRISON. Mo J. 
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You Practice COMMUNICATIONS 

I Send You Parts To Buil^g* 
This Transmitter ftoj jSurT ^Tsmitt™? d Tea?n 

how to put a station 
"on the air," perform 
procedures demand- 
ed of Broadcast Sta- 




You Practice Radio SERVICING 



Oi This Modern Radio You 
Build With Parts I Send 



As part of my Servicing 
Course, I send you the speaker, 
tubes, chassis, trass former, 
loop antenna, EVERYTHING 
you need to build this modem, 
powerful Radio Receiver* I 
also send parts to build other 
Radio circuits, see below. You 
use for practical experience and 
to earn EX- 
TRA money in 
spare time. 




WW 



-Television 



YOU 
BUILD 

this Tester with 
parti I send early in my 
Servicing Coirse. Helps you fix 
■neighbors' Radios and EARN EXTRA 
MONEY ir Fpare tim*. 




1 



YOU BUILD Vacuum Tube Power 
PacV as part of my Com- 
mur ications Course ; get 
experience w.th packs 
of many kinds. 
L*arn how 
t< 3orrect 
Pover Pack 
troubles. 




YOU BUILD this A. M. Signal 
Generator as part of my Servicing 
Course. It pro- 
vides ampli 
tude - modu- 
Iate^~signals 
for many* , 
tests and ex-k 
periments. 





t- mm. *nlU«; 
Ki!r»nj| Mi* Julitm 



I TRAINED 
THESE MEN 



N.R.I. 



"I bn*v been op*r*t- 
in(r 1117 own Servicing 
business. In two >•*«*« 
I did 114.000 worth 
of huttnesft ; net profit. 
I6.H50. Have one fi4) 
time employe*, an 
StudcnC-PHlLLIP C. 



BROGAN. LoniselNe 8, Ky. 
"Four years ago, 1 wn« 
a bookkeeper wfth n \ 
hand-to-mouth salary. 
Now 1 am & Radio I 
£nx inter with a key 
station of the Ameri- 
can Broadcasting ' 
Company network." — NORMA W 
H. WARD. Ri<i*e*eld Park. IK. J. 

P"Wh«r halfway thru 
the K.R.I, course. 1 
made W to 18 a *e»< 
fixihir nets in my ipan 
tlmr. Am now selling: 
and li»t»Hinjr T;l»- 
v is ion sets and an ten- 
Bua." -E. J. STREITENBER- 
GER, New Boston. Ohio. 
'My first jab was „ 
•perator with KI»LR. 
obtained for tne by I 
rour Graduate 3e,-vice I 
Dept I am now Chief | 
Cns;ineer of PoScc Ra 

oio sution wgox. I 1 

tever hesitate u>«ndor*e N.RI. • 
-T. 8. NORTON, Hamilton, C. 




W YOU MUST 

ACT FAST 

G. I. Bill gives you valuable 
training benefits. For each 
3 months of training eligi- 
bility, you can get a full year 
of N.R.I. Training. Keep 
your job while learning. But 
Act Now! Time is running 
out! 

HURRY! 

Mail Coupon Now! 



[earn Servicing or Communications 

by Practicing in Spore Time 
with KITS OF RADIO PARTS I Send 

Do you want good pay, a job with a bright future and 
security? Would you like to have a profitable shop or 
store of your own ? If so, find out how you can realize 

T O r U ^TiP,A 0 S in ] he fast 5™™*' prosperous RADIO- 
TELEVISION industry. Even without Television, the 
industry is bigger than ever before. 81 million home 
and auto Radios, 2,700 Broadcasting Stations, expand- 
ing use of Aviation and Police Radio, Micro-wave 
rtelay, Two-way Kadio for buses, taxis, etc., are making 
opportunities for Sen-icing and Communications Tech- 
nicians and tCC-Licensed Operators. 

Television is TODAY'S Good Job Maker 

on aaa AAn txt In 1 949r a * mo9 *~ 9&Wm~ TV sets sold. By 1954, 
20,000,000 TV sets estimated. 100 TV Stations now operatmg. Authorit- 
ies Predict 1,000 TV Stations. This means more jobs, S ood pay for 
qualified men all over the United States and Canada. 

Many Soon Make $10 Extra a Week in Spare Time 

T E LF V ? ?io $ \ vcu n i r \i c^i . Hun ^t ds 1 of s " ccessful RADIO- 
itLhVISION TECHNICIANS I trained had no previous experience 
some only a grammar school education. Learn Radio-Television prin- 
ciples from iJlustratea lessons. Get PRACTICAL EXPERIENCE— 
build valuable mult itester— experiment with circuits common to Radio 
and Ielevision. Keep all equipment. Many students make $5, $10 

nnnviVr^ ?7 g n ? i « hbors ' spare time. SPECIAL 

BOUKLEIS start teaching you the day you enroll. 

Send Now For 2 Books FREE — Mail Coupon 

Send now for my FREE DOUBLE OFFER. You get actual Servicing 
lesson to show you how you learn at home. Also my 64-page book, 
How to Be a Success in Radio-Television." Read what my graduates 
are doing, earning; see equipment you practice with at home. Send 
coupon m envelope or paste on postal. J. E. SMITH, President, 
DePuONX.National Radio Institute, Washington 9,D.C. Our 37th Year 



(hod fir Both 



MR. J. E. SMITH, Pr«sid«nt, Dept. ONX, 
I National Radio Institute, Washington 9, p. C> 

I Mail me Sample Lesson and 64-page Book 
I about How to Win Success in Radio-Tele- 
g vision. Both FREE. (No Salesman will call. 
• Please write plainly.) 

I Name Age 

§ Address... 

J City 

Check if Veteran 



Zone State 
Approved for training under G. LBfll 
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Incorporating 

SHORT WAV! CRAFT* TILIVIIION NIW9* 

RADIO A> TILIVItlON 
•Trademark re«lit«r«d U. S. Patent Offleo 



formerly RADIO-CRAFT 



Frod Shunamon. Monag nq Editor 
Robert F. Scott. W2PWG, Technical Editor 
Monfrod Wcnfnl. Associate Editor 



Hugo Gernsboclc, Editor-in-Chief 
M. Harvey Gernsback. Editorial Oireclor 

I. Queen, Editorial Associate 
Angie Pascale, Production Manager 
Wm. Lyon McLaughlin, Tech. Illustration Director 



Lee Robinson. General Manager 
John J. Lomson, Sales Manager 



G. Aliquo, Circulation Manager 
Robert Follath, Promotion Manager 
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is processed 
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OPERATION! 



Sprague leads again with 
the largest, most complete 
line of replacement elec- 
trolytic capacitors for tele- 
vision receivers. Each type 
is engineered especially for 
tough video applications 
and will stand up under the 
high temperatures, high 
ripple currents and high 
voltage surges encountered 
in TV equipment. Every 
Sprague TV capacitor rated 
at 430 d-c working voltage 
or less has been processed for 
185°F. (85°C) operation. 
Send postcard for special 
TV Bulletin, 



SPRAGUE PRODUCTS CO. 

QllMarvlisall 5tr««t 
NORTH A&AM3 * MASS, 



RADIO-ELECTRONICS loi 



WWW. 




RADIO 



TELEVISION, ELECTRONICS 
4 • SHOP METHOD HOME TRAINING 

Let NATIONAL SCHOOLS, of Los Angeles, a practi 
Technical Resident Trade School for almost 50 
train you for today's unlimited opportui 



0$ 



6mv 



GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 

You are* needed in the great modern Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay— in Broadcasting, 
Communications, Television. Radar, Research Laboratories, 
H >me Radio Service, etc. National Schools Master Shop 
M ?thod Home Study Course, with newly added lessons and 
ec uipment, can train you in your spare time, right in your 
oim home, for these exciting opportunities. Our method 
h* s been proved by the remarkable success of National 
Sfhools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools , Course includes not only basic 
theory, but practical training as well — you learn by doing. 
We send you complete standard equipment of professional 
quality for building various experimental and test units. 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
yours to keep and enjoy. You per- 
form more than 100 experiments — 
build many types of circuits, signal 
generator, low power radio trans- 
mitter, audio oscillator, and other 
units. The Free Books shown above 
tell you more about it — send for 
them today ! 



WE BRING 
NATIONAL 
SCHOOLS TO YOU! 




Lessois and 

Instruction Material Are Up-to-date, Practical, Interesting 

National Schools Master Shop Method Home Training gives 
you basic and advanced instruction in all phases of Radio, 
Television and Electronics. Each lesson is made easy to 
understand by numerous illustrations and diagrams. All 
instruction material has been developed and tested in our 
own shops and laboratories, under the supervision of our 
own engineers and instructors. A free sample lesson is 
yours upon request — use the coupon below. 

TELEVISION TRAINING a complete series of up-to- 
the-minute Television lessons is an integral part of your 

course, covering 
all phases of Tele- 
vision repairing, 
servicing and con- 
struction. 




Here are just a few of the interest 
ing facts you learn with the 
FREE SAMPLE LESSON 

1. How radio receivers open- 

2. How the antenna circuit 
structed. 

3. Converting signal curr 
sound. 

4. How theR-Ftransforr 
the signal. 
How the tuning cirr 



PROVED 



6. The Radio "bands 



NOW! 




NEW PROFESSIONAL MULTITESTER 
INCLUDED 

This versatile testing instrument is 
portable and complete with test 
feads. Simple to operate, accurate 
and dependable. You will be able to 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 



NATIONAL 

LOS ANGELES 37, 



MAIL OPPO 



National Sch 
4000 South 
Los Angel 

Mail w 

vision 

stand 
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one millionth Teletron recently rolled off the 
production line. It was all in the day's work for 
Du Mont's vast Allwood plant geared to over a million 
TV picture tubes a year. Yet that tube established a 
unique record, because it represented the one mil- 
lionth BIG TUBE. No other manufacturer has made 
that many BIG TUBES. 

Ever since 1939 when Du Mont introduced the first 
nnercial television set with its 14" Teletron, 
[£nt has pioneered BIG TV TUBES. While others 
7" and 10" tubes, Du Mont was satis- 
less dun 12" Even as early as 1939, 
Teletrons. Since then the public 
the Du Mont lead, but 
with still larger tubes 
ilable shortly. 

NAME is 




•TradeMirk 



Literature on request 

ALLEN B.DUMONT LABORATORIES, INC. 

TUBE DIVISION * CLIFTON, N. J. 

RADJO-ELECTRONkCS for 
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Are You Preparing for a 
Good Paying Job in TV- Electronics; 



Whether you're headed for Essential Industry — or the 
Armed Services — CREI Technical Training qualifies 
you for more interesting jobs at better pay! 




Television technicians are in ifr- 
mand in stations, factories, re- 
search labs; in installation and 
troubleshooting jobs. In the 
Armed Services, the men who 
know electronics arc sure of in- 
teresting, supervisory jobs. 



CREI Home Study can help you step ahead! 



By E. H. Rietzke 

President CUE! 

YOUR future success can best be 
assured by the steps you take 
today to prepare for it. No field 
offers a properly qualified young man 
greater opportunity than electronics. 
In the Armed Services, electronics 
gives rockets "brains" to make scien- 
tific observations, gives airplanes 
"eyes" and "ears" to navigate, gives 
explosives target directions. 

In industry, electronics prepares the 
vast number of devices utilized by the 
Armed Services — the countless ra- 
dars, two-way radios, and communi- 
cations equipment used by modern 
armies, fleets, and planes. In peace, 
electronics provides good jobs for 
trained engineers and technicians. 
Television's fantastic growth from 
10,000 sets in 1945 to 8 million by 
the end of 1950 — with set production 
currently at the rate of 6 million — is 
typical of the speed at which the 
electronics band-wagon is moving. It 
is the new field, where know-how is 
rewarded with excellent jobs and life- 
time careers. And authorities are 
agreed that the one sure way to acquire 
this training is from a good school. 

How can a young man select a 
"good school"? By its reputation in 
the industry ... the professional 
standing of its faculty ... the quality 
of its courses ... the length of time 
it has been in existence . . . and 
its accomplishments. 

CREI invites investigation and 

DECEMBER, I 950 



comparison. An accredited technical 
institute founded in 1927, CREFs 
home-stud) graduates today fill im- 
portant engineering, research, and 
radio-TV posts through the industry. 
While CREI makes no job promises to 
its graduates, the Placement Bureau 
generally has on hand more requests 
than it can fill. During World War II 
CREI trained thousands of techni- 
cians for the Army. Navy and Coast 
Guard. Hundreds of thousands of 
special CREI technical texts were 
used in the Navy's own training pro- 
gram. Leading industrial firms — RCA 
Victor, United Air Lines. TWA. Pan 
American Airwa\s. All America Ca- 
bles & Radio, Inc.. Sears Roebuck 
& Co., to name only a few — have 
selected CREI for technical training 
for their technicians at company 
cx\>ense. 

CREI, through home sludy. offers 
practical training thai starts with basic 
principles and goes step-by-step 
through the more advanced subjects 



of TV and its related fields. Each 
student is grounded thoroughly in the 
fundamentals required for develop- 
ment work in TV, guided missiles, 
communications and industrial elec- 
tronics. You sludy Optics: Pulse 
Techniques; Deflection Circuits; RF, 
IF, AF and Video Amplifiers; FM; 
Receiving Antennas; Power Supplies; 
Cathode Ray, Iconoscope, Image 
Orthicon and Projection Tubes; UHF 
Techniques, TV Test Equipment, and 
many other subjects. 

There are three basic CREI courses: 
Practical Radio Engineering (funda- 
mental course in all phases of radio- 
electronics) ; Practical Television 
Engineering (specialized training for 
professional radiomen ) : Television 
and FM Servicing (streamlined course 
for men in top third of field ) . Courses 
are also available at the Residence 
School in Washington. D. C. 

Write immediately for complete in- 
formation. The cost is within reach 
of all, the terms easy. Mail this 
coupon at once. 



CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 1412B. Hth & Pork Rd.. N. W.. Washington 10, D. C. 

(,'cntlemrn. Send booklet, "Your Future in the New World of Electronics." together with details 
or your home study train in*. CRK1 self-improvement program and outline of course. I am 
attaching a brief resume of my experience, education and present position. 

Check the Field of Greatest Interest: □ PRACTICAL TELEVISION ENGINEERING. □ PRACTICAL 
RADIO ENGINEERING. □ TV, FM & ADVANCED AM SERVICING. □ AERONAUTICAL RADIO 
ENGINEERING. □ BROADCAST RADIO ENGINEERING (AM, FM, TV). □ RADIO-ELECTRONICS 
IN INDUSTRY. 



NAME ACE. 



ADDRESS. 



CITY ZONE. 



.STATE. 



If Residence School 
in Washington. 
D. C. preferred, 
check here □ 
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SYLVAN I A TV Picture Tubes are 
natural-born leaders because . . . 
they come from a leading family 



40 

Radio Tubes . , . 25 years* 
experience in building high 
quality tub/is for every radio 
and television need. 



Electronics . . 


. wide experi- 


ence in design 


ing radar and 


e 1 ectron ie 
equ ipment 




for war-time 
and post- v* jr 




commercial 




use. 









/ 








Phosphors 


. . . production 


of white ar 


id colored piios* 


pliors for 


the "Finest in 


Fluorescent Lighting/* 



Lighting . . . half a century 
of research and manufacture 
of incandescent and fluores- 
cent lamps to 
meet longest 
life and high* 
est vision 
standards. 




This unique combination of experience naturally fits 
Sylvania for top position in the TV Picture Tube field. 

Maintaining this leadership is a continuing program of 
research and engineering. A Sylvania engineer, for exam- 
ple, invented the famous "Ion Trap," now licensed to 
numerous other picture tube makers. 

Sylvania achievements in fluorescent powders, tung- 
sten wire, and precision parts are some of the other rea- 
sons which lie behind the consistent color, greater clar- 



ity, and longer life of all Sylvania TV Picture Tubes. 

Backing up each Sylvania advance is a rigid system of 
quality control ... of checking and rechecking every step 
of every process ... so that TV set owners everywhere will 
continue to look to Sylvania for the finest performance 
possible. New booklet gives information concerning the 
complete line of Sylvania Picture Tubes. Write for your 
copy today. Address Sylvania Electric Products Inc., 
Dept. R-I0I2, Emporium, Pa. 



SYLVANIAvELECTRIC 

TELEVISION PICTURE TUBES; RADIO TUBES. ELECTRONIC PRODUCTS; ELECIRONIC TEST EQUIPMENT, FLUORESCENT TUBES, FIXTURES. SIGN TUBING. WIRING 0EV1CES. LIGHT BULBS, PHOTOUMPS, TELEVISION SETS 

RADIO-ELECTRONICS For 
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NOW... GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 



radio-ucctrohics 
...AT HOME! 

Use REAL commercial -type equip- 
ment to get practical experience 

Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America's 
billion dollar opportunity field of TEIE- 
VISION-RADIO-ELECTRONICS. See how you 
may get and keep the same type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . , how 
ABOVE: Build and you may get rea | STARTING HELP toward a 
keep a real 16 INCH good job or your own business in Television- 
commercial TV re- Radio-Electronics. Mail the coupon today for 
ceiver Optional after complete facts — including 89 ways to earn 
completing regular m jn fhis thfiMing newer f , e | d . 
training at slightaddi- 
tional cost. 

D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 

In addition to easy-to-read lessons, you get the use of HOME MOVIES 
— an outstanding training advantage — plus 16 big shipments of 
Electronic parts. Perform over 300 
practical experience. Build and 
keep real commercial -type test 
equipment shown at left. 

MODERN LABORATORIES 

If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories — one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 



fascinating experiments for 

Get BOTH of these 
information packed 
publications FREE! 



MILITARY SERVICE! 

If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 
pon today. ^ m m 




**** 



HOW! MAIL COUPON TODAYi 

DeFOREST'S TRAINING, INC., Dept.RE-G-12 
2533 N. Ashland Ave., Chicago 14, III. 

Without obligation, I would like your late News-Bulletin 
showing 89 ways to earn money in Television-Radio-Electronics 
. . . and how I may prepare to get started in this thrilling field. 



Zone 



Age 

Apt. 

State 
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The Knilio Month 



DUAL 
SPOTLIGHTS 

Banish All Shadows 

With NewNLight Duty 
Soldering Gun 



li s the newest convenience in sold- 
ering. Ttrin Spot ii g fits on your new 
135- wait WELLEK Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 
Pull the trigger of yon r WELLER 

\Gun, heat and light come on 
togetfier — in just 5 seconds! 
No more wailing, wasted 
current, or Mind sold- 
ering. Your WELLER 
Gun pays for itself 
in a few months ! 




Specially Designed 
for TV and Radio Work 

• DUAL SOIDERUTE— Two prefocussed spotlights 
completely eliminate shadows — let you see clear- 
ly what you ore soldering. 

• OVER/UNDER DESIGN— Tube construction braces 
tip and improves visibility. 

• 5-SECOND HEATING— No waiting. Saves power. 
Pull the trigger and you solder! 

• LONGER REACH— Slides easily into deep chassis, 
reaches the tightest corners. 

• GREATER CAPACITY— Smaller, lighter, with 
greater soldering capacity. 

• TRIGGER-SWITCH CONTROL— Adjusts heat to the 
job. Saves current— no need to unplug gun be- 
tween jobs. 

• DUAL HEAT— Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering. 

See new Models WS-100 and WD-I35 of 
your distributor, or write for bulletin direct, 

• SOLDERING GUIDE— Get your new copy of "Soldering 
Tips'* — revised, up-to-date and fully illustrated 20-page 

booklet of practical soldering suggestions. 
Price 1 Ot at your distributor, or order direct. 




WAVELENGTHS are under discussion 
by committees of the seven-nation 
North American Regional Broadcasting 
Conference. Delegates to the conference 

j are from Canada, Cuba, the Dominican 
Republic, Haiti, Mexico, the United 

| Kingdom (on behalf of the Bahamas 
and Jamaica), and the United States. 
Facing the conference is the problem 

I of dividing up the 108 channels of the 
broadcast band (540 to 1620 kc) among 
3,000 stations, some 2,000 of which are 
in the United States. An earlier agree- 
ment lapsed in March, 1949, but some 
of the conference members are still 

5 abiding by the old terms. However, 

. Mexico and Cuba have complained that 
their broadcast needs have so increased 
that new allocations are necessary. 

GENERAL ELECTRIC CO. opened 
the new home of its research laboratory 
October 9 last. Dedication of the new 
building coincided with the anniversary 
of the founding of the laboratory, 
which came into existence 50 years ago 

| in the barn of Charles Steinmetz, elec- 
trical and mathematical genius. 

The new laboratory is five stories 

I high, with the lower two stories below 
ground level. It houses 107 laboratory 
rooms, an auditorium, various special 

! and office areas and extensive shop 

| space. Movable steel partitions permit 
considerable flexibility in size and num- 
ber of laboratory rooms. 

Besides the main building, there are 
four other structures: the low -tempera- 
ture laboratory; a chemical pilot plant; 
a radiation laboratory, which will house 
a 300-million-volt synchrotron; and a 
heating plant. 

Dedication of the laboratory also 
marked the opening of the annual au- 
tumn meeting of the National Academy 
of Sciences, which commenced technical 
sessions in the auditorium of the new 
laboratory on the morning of Tuesday 
October 10 and continued till Thursday 

I afternoon. It was the first time in its 
88-year history that the Academy held 
one of its regular meetings at an 
industrial laboratory. 



VIDEOGNOSIS may some day bring 
big city medical specialists practically 
to the bedside of patients in rural 
hospitals. The technique consists of 
transmitting X-ray pictures via tele- 
vision and has already been worked 
successfully by Dr. J. Gershon-Cohen 
and associates of the Jewish Hospital 
of Philadelphia. 

The patient's own physician and the 
specialist can consult by telephone while, 
viewing the X-ray picture and its TV 
image. The TV image is said to be 
better in some respects than the origi- 
nal because the contrast can be adjusted 
for easier reading. 

TV MEMORY TUBE may bring a 
radical improvement in television re- 
ceiving apparatus within the next two 
years. Similar to the memory tubes 
used in computing machines, the device 
was described recently by Philo T. 
Farnsworth, vice-president of the Cape- 
hart-Farnsworth Corporation. 

Doing away with the present inter- 
lace system, the tube will receive two 
frames every 1/60 second, store these 
until the picture is complete, ami then 
project the completed picture only once 
each 1/60 second. 

The tube will virtually eliminate 
flicker because the scan lines are not 
used. The only movement seen is the 
change from one complete image to the 
next, and this takes place so fast that 
it is not apparent. Another advantage 
is that the image brilliancy will be up 
to 5,000 times as great as in present 
tubes, thus making better projection 
television possible. 

TV CONJUNCTIVITIS is a new ail- 
ment resulting from the rigors of mod- 
ern life. Ben Payne Sr. of Columbus, 
Ohio, watched his set from 6 to 10 pm 
one evening with no breaks. When his 
eyes finally began to smart he went to 
bed. He woke up after midnight and 
found that he couldn't open his eyes and 
his head ached. At the hospital the doc- 
tors diagnosed his case as television con- 
junctivitis or looking too long. 




An overall view of G-E's new research laboratory huilding at Schenectady N. Y. 
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RADIO 
TELEVISION 



Train at Home 
in Spare!) me tor 



OF RADIO- 
TELEVISION 
EQUIPMENT 




^Ay Famous Training System Prepares You 
Double Quick For a Good Job or Your Own 
Profitable Radio-Television Business 

Radio-Television is now America's greatest opportunity field! 
Trained men are needed to fill Rood jobs and handle profitable 
Hadio-Television Service work. I have trained hundreds of men 
for success in Hadio-Television — and I stand ready to Train 
you too, even if you have wo previous experience. My training 
is 100% practical — designed to give you the knowledge and 
experience you need to make money in U ad io -Television in the 
shortest possible time. I Train you with up-to-t he-second re- 
vised lessons — -PLUS many big kits of Radio-Television equip- 
ment. You actually do over 300 demonstrations, experiments 
and construction projects. In addition, you build a Powerful 
6-iuhe-2 -band radio, n multi-range test meter and a complete 
Television receiver! All equipment is YOURS TO KEEP. 

EASY TO MAKE EXTRA MONEY WHILE YOU LEARN 

You do all your training with me AT HOME in snare hours. Keep ripht 
■on with your present job and income while learning and earn extra 
cash besides! The day you enroll I bepin sending you plans and ideas 
for doing profitable spare. time Radio-TV work. Many of my Sprayberry 
students pay for their entire training this way! You get priceless experi- 
ence and many plans for making extra money. You build all your own 
Radio-TV Test Equipment from parts I send you- -nothing else tc buy. 
Just one more reason why I believe I offer the ambitious man the big- 
gest value in top notch Radio-TV Training available anywhere in 
America today. 

BE READY FOR TOP PAYING RADIO-TELEVISION JOBS 

Radio-Television is growing with amnxing speed. More than 2000 Radio 
broadcasting stations PLUS an additional 102 Television stations are 
now on the air. Radio sets and TV receivers are being made and sold 
in record breaking numbers. If you enjoy working with your hands . . . 
if you like to do interesting and Varied work ... if you really want 
to make gooti money and wcrk in an industry that has a future . . . 
YOU BELONG IN RADIO-TELEVISION. But you MUST have good 
Training to "cash in" . . . the kind of training tbat starts you out 
with basic fundamentals and carries you right through every circuit and 
problem of Radio- Television Servicing and Repair. In a word . . . that's 
Sprayberry Training . . . the course backed by more than 20 years of 
association with the Radio-Television industry I 

3 BIG RADIO AND 
TELEVISION BOOKS 

I w ant you to hate ALL I he f»cts anout my complete 
•y«tem of Kadlo- T>le*lsloo TralnlnKl Act nowl Kith the 
row-on Tor my Ibree hi* KaillO-T»l<*Tlsion books: "llovf 
To Make Money In lta*lio Television." PLUS ay new 
i 1 1 u>tra t f ;l Television bulletin PLUS aa actual aumiile 
Spray I wry [.eston — ill KlUtK with my compliments No 
ohllKtttlnn tnd no la If* in an will rail on you. Stmt tti 
roupon la an enrrlnne or pa«fe on hack of pofct t-ur.t. 
I will rush all three hooks at once! 

Sprayberry Academy off 
Radio, Dept. 20 R 



FREE 



Mail 

Coup® 

fodaf 

NO OBLIGATION 
No Salesman 
Will Call 



111 North Canal St., Chicago 6, III. 



SPRAYBERRY ACADEMY OF RADIO. Dept. 20-R 
111 North Canal St.. Chicago 6. ML 

Heate ru?h to me all InrnrmaUm on r<ur ftidlo-THert«ion 
Training pi an. I un.Urctan. tnit 4oe» not ooll&ate me and that 
no statesman will rati upon me. 



Age. 



Cltf 



Ht.U 

Pleane Check Itelnw Abrul Your Experience 
□ Are You tsprrlenced? □ No Kxperlenee 
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The Kailio Alonth 



Rectan 




16in.TELEKIT 





Jobber n: Write For Confidential Price information 

16 BR Telekit 
$79.95 Less Tubes 

Console Cabinet 
shown . $29.95 

You can build this fine 
16 in. rectangulor black 
tube TV set. All you 
need is pliers, screw 
driver, and soldering 
iron. It's easy to assem- 
ble; no previous knowl- 
edge of TV is required. 
The tuning unit and hi- 
voltage supply are fac- 
tory wired and tested 
for you. A big 54 page 

illustrated instruction book guides you through 
easy assembly. Satisfactory results are GUAR- 
ANTEED by Factory Service Plan and Warranty. 
Write today for complete information. 

12-B Telekit 

S69.95 
8-B Telekit 
S49.95 
Both Less Tubes 

Exciting new low 
prices on Tele- 
kits let you have 
a fine B'/ 2 or 
l2'/ 2 inch set for 
a price far lower 
than compara- 
ble commercial sets. Over 35.000 Telekits have 
been successfully assembled by following the 
big illustrated Telekit instruction book. No pre- 
vious knowledge of TV is required. Satisfactory 
results are GUARANTEED under the Telekit Fac- 
tory Service Plan. Write for full information. 

12 CHANNEL TUNER 
SI2.95 

Pre-built. factory aligned. 
Stage of R.F. amplification. 
Telekit 12 channel tuner 
equips any TV set with video 
I F. of 25.75 to 26.1 Mc and 
sound I F. of 21.25 to 22 
Mc. Not o kit. Complete 
with tubes. Only 4 wires to connect 

TELEKIT BOOSTER 

$12.95 

Brings in TV signals bright 
ond clear. Especially help- 
ful in fringe areas. For use 
with any TV set. NOT A 
KIT. Completely assembled 
with tubes. 





ALARMING SHORTAGE of engi- 
neers is predicted by the American 
Society for Engineering Education. 
Based on enrollments of engineering 
schools, the forecast estimates that the 
present freshman class of engineering 
students is only about half what it 
should be. 

300,000,000- VOLT synchrotron to be 
installed at the General Electric Lab- 
oratory at Schenectady, N. Y., works 
on a new principle. 

Dr. James L. Lawson, manager of 
the Electron Physics divisions of the 
laboratory, gave details of the new 
machine, called a "non-ferromagnetic 
synchrotron," to members of the Na- 
tional Academy of Sciences at their 
autumn meeting in October. 

In the usual synchrotron, a stream 
of electrons, originating from a heated 
filament, is accelerated to high energy 
in a doughnut-shaped vacuum tube be- 
tween the poles of a powerful iron- 
core electromagnet. The magnetic field 
gives them their original accelera- 
tion, until they are moving at nearly 
the speed of light. As they receive 
further increase in energy, by passing 
a strongly electrified metal gap, the 
magnetism guides them in their orbit. 
At full energy they hit a metal target, 
generating a beam of X-rays, which 
emerges from the tube. 

In the non-ferromagnetic synchro- 
tron, as developed by Dr. Lawson and 
his associates, the necessary magnetic 
fields are produced by current-carrying 
coils rather than by iron-core electro- 
magnets. There are sets of coils to pro- 
vide the field for initial acceleration of 
the electrons (up to about 2.5 million 
volts) and to continue guiding them as 
they are further energized by passage 
through the electrified gap. The high 
fields which are possible from such coils 
results in a very compact machine com- 
pared with those of conventional type, 
in some of which the iron core of the 
magnet may weigh up to hundreds of 
tons. 



SUBSCRIPTION TV began a series of 
test broadcasts over station WOR-TV 
in New York recently. Called Sub- 
scriber-Vision, the system is being 
tested by the Skiatron Electronic and 
Television Corporation, and these first 
on-the-air trials will be observed by 
the FCC. 

Television receivers will not be able 
to get a picture from the subscription 
broadcasts unless equipped with a spe- 
cial decoder. The decoder is equipped 
with a plastic card which is identical 
within 1/10,000 inch to one used at the 
transmitter. These cards control the 
scrambling and unscrambling of the 
TV signal, and no telephones lines are 
needed. These tests will not interfere 
with WOR-TV's regular programs. 

TEST PILOTS will no longer have to 
risk their necks, thanks to TV. The 
Air Force stated that planes under 
test would be equipped with TV cam- 
eras focussed on the instrument panel, 
while the pilot operated the plaiie by 
remote control from the ground. The 
new method will make it possible to 
get data never before obtainable. 

Two war surplus planes equipped 
with the system are now under test. So 
far the results indicate that the use of 
TV is entirely practical and it may 
even be used on some of the new super 
high-speed planes. 

MULTIPLEXED FM was demonstrated 
recently by the Multiplex Development 
Corporation of New York when they 
transmitted two separate sound pro- 
grams simultaneously over a single FM 
station channel. For part of the demon- 
stration, two microphones were used to 
pick up the program at the transmitter, 
the sound was divided between the two 
channels, and was reproduced over two 
loudspeakers at the receiving end. It 
was said to give a stereophonic, or pres- 
ence effect at the receiver. 

The system was also used to send pro- 
gram material over one channel and 
facsimile signals over the other, with 
no noticeable cross interference. 




Scientists make some preliminary tests on G-E's new high-enerjry synchrotron. 

RADIO-ELECTRONICS for 



T€L€K IT 

ELECTRO -TECHNICAL INDUSTRIES 

1432 N. BROAD ST. dcpt. e MtlHOtlfHW 71 M. 
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FOY ELECTRIC COMPANY. INC. 



CHARLOTTE 6. N. C. 



August 21, 1950 



Hytron Radio i Electronics Corp,, 
Salem, va35. 



Dear Si rs : 

It is with great pleasure that 1 write you at this tL»e to 
compliment you or. tho superior performance of the Hytron 16RP4 
cathode ray picture tubo. 

I have just purchased one of the NEW 16" table model 

television ects, model t for my own personal use. I was 

not pleased with the brown spot which Is often found in the 

rectangular tubes so I replaced this new picture tube 

with cne of Hytron's. The result? Amazing i Actually clearer 
and sharper pictures, no re brilliance and no brown apot. 

Jle ere authorised serrice for about 11 different makes of TV 

sets and ia one of the factories we eerre. From now 

on we shall insiet upon Hytron for all picture tube replacenents . 





Thanks to Mr. Gupton, His unsolicited 
appreciation naturally warms our heart 
More important, he gives all service- 
dealers an excellent reason for picking 
Hvtron rectangulars. 

Does he choose Hytron Because the rectangular is Hytron s baby ... the original 
leader? Because Hytron 's picture-tube plant is the most modern in the country? Because nine 
out of ten leading TV set makers choose Hytron? Because more and more service-dealers 
show equal shrewdness? 

He has an even better reason: experience. His own experience proves Hytron 
better. Hytron rectangulars give him amazingly clearer, 
sharper, more brilliant pictures. They'll do the same for you. Demand 
original Hytron rectangulars. Prove by your own tests 
that Hytron is also your best choice. 
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Radio business 



USE PHOTOFACT 

rhe world's best Radio-TV 
service data— it pays for 
itself every working day 




Try PHOTOFACT! 

We'll send you 
any Photofact Folder 
[listed in the Photofact 
Cumulative Index 



fry rn 



WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 

NOW — learn for yourself — at our expense — 
how photofact makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual photofact Folder. Use it. You'll 
learn first-hand why over 35,000 successful 
service technicians use photofact daily. You'll 
learn that no other service gives you photo- 
fact's com pletenessy accuracy \ uniformity, and 
lowest cost, photofact is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts — get your free Folder now. Examine* 
use, compare — learn why no modern service 
shop can afford to be without photofact! 



VffilTErOR 

FREE 

INDEX 



PAT A5 TOU EAiha Ask 

y^y r-dklrabulttrnljflU'l tW\\ UmiJX- 

hir H pltjn Only lit. 39 pul* rhe 
onHro- pro>fli-faDDh.lirvgi P-hfllcfacI 
I hi a y irt 'firu\ S h □ p- n-pw! 



Merchandising & Promotion 

Sprague Products Co. issued a new 
revised edition of its Tell-U-How wall 
chart. Color lithographed, the chart 
measures 22 x 28 inches. It gives serv- 
ice data on capacitors; descriptions of 
common circuit troubles and their 
remedies; color codes on capacitors, 
transformers, and resistors as well as 
electrical formulas and other useful 
service information. The chart is avail- 
able to radio and television service 
technicians without charge from 
Sprague distributors or directly from 
the company for a 10c 1 handling charge, 

Littelfuse, Inc., introduced a counter 
card display for their Snap-On TV Fuse 



NOTE; Ovr FUEE Fpldtr »fl*r u limilrd Ft 
Sii-vict TMhfiklfini anlp. Attach t aupvn b*- 

Iqw I g yniir I Zlr-Lr h tQ d and *Ti ?n| iprt yuui 

jvbbir'i nam*., -IF you ho v-r liH*i-hiadv 

i#nd cnupdH lA yAUr j»hbtf. tjC(P*"m*ftl*PI 

and uMic-k may &blQ^ PhnHaFacr Falrier 
by i^rtiilrin-g umaupil ihawr* trikpw. 



J HOWARD W. SAMS & CO., INC. J 
j 2201 E. 46th St., Indianapolis 5, Ind. 

| □ Send FREE Photofact Cumulative Index j 
□ Send Full Easy-Pay Details 

§tn a Service Technician: I 

tad FREE Folder for set model I 

pertinenter: Enclosed $ | 

t for set model | 

[Conun.Receivef-75c.AM/rM-50c | 
I 

... ( 

... | 




Holder, the colorful card holds 24 fuse 
holders and may be used as either a 
counter display or wall chart. 

Allen B. Du Mont Laboratories, Inc., 
announced a stepped-up sales training 
campaign for TV dealers. As a follow- 
through, the company inaugurated an 
extensive educational advertising pro- 
gram for service technicians, trade 
papers, and magazines. The first of the 
series was devoted to the Du Mont 
Sensituner. 

The Radio-Television Manufacturers 
Association set up a 16-man committee 
of radio-television set sales managers 
which drafted a proposed code of ethics 
for selling and advertising TV sets. 
Copies of the code were distributed 
among members for comment and 
criticism. The RTMA also announced 
plans for publicizing the fact that the 
association has established standards 
for measurement, manufacture, and 
rating of microphones, speakers and 
amplifiers. 

Brach Manufacturing Corp. is under 
way on a nation-wide campaign to 
acquaint TV dealers with the new Brach 
antennas and the sales potential of the 
Brach Mul-Tel System. In each area, 
local Brach jobbers arrange the 
I showings. 

Servicing Business 

New York Better Business Bureau re- 
ported a marked improvement in radio 
and television advertising and selling 
practices since the adoption of its fair 
practice standards. The Bureau has 
already distributed over 100,000 of its 
| consumer booklets tn TV receivers. 



The Television Service Contractors As- 
sociation of Detroit was successful in 
delaying an action by the Detroit City 
Council to regulate TV installation and 
servicing companies. The association 
objected to a clause in the ordinance 
proposing the licensing of TV service 
technicians. 

Television Associates, Inc., a Washing- 
ton, D. C, organization of service firms, 
has requested the District of Columbia 
License Committee to consider licensing 
service firms in the District. 

The Television Contractors Association 
of Philadelphia has directed a campaign 
to the leaders of the television industry 
pointing up the critical shortages of 
skilled service technicians in civilian 
occupation. It suggests that leaders in 
manufacturing, broadcasting, servicing, 
and government meet to prevent the 
disintegration of TV servicing. 

Production 

The RTMA reported a peak production 
in August of 702,287 TV sets, bringing 
the industry total for the first eight 
months of 1950 to 4,146,602, already 
1,100,000 higher than for all of 1949. 
The RTMA pointed out further that 
3,107,000 TV sets had been shipped to 
dealers during the first seven months 
of 1950. 

The RTMA estimated radio set pro- 
duction at 1,203,447 for August and 
8,750,965 for the first eight months of 
1950. Breakdown of the radio produc- 
tion figure for August showed 754,232 
home radios, 320,960 auto radios, 
128,255 portables. 

Radio receiving tube sales hit an all- 
time high in August — 36,269,435 bring- 
ing the year's total to 227,773,373 as 
against 198,753,295 for the entire year 
of 1949. Tube sales were 28,202,620 for 
new sets in August and 7,017,115 for 
replacements. The balance were used 
for export or for government agencies. 

August sales of 767,051 TV picture 
tubes to manufactures more than 
doubled July sales, the RTMA an- 
nounced. 879fc were 16 inches or larger 
and 51 r /c were rectangular. Sales of 
transmitting, communications, and ra- 
dar equipment to the government in- 
creased from $30,640,943 in the first 
quarter of 1950 to $33,393,093 in the 
second. Government orders went up 
from $41,305,390 to $61,701,467. 

New Plants and Expansions 

RCA Victor Division announced the 
purchase of the Cincinnati plant of the 
Rich Ladder & Manufacturing Co. for 
the manufacture of miniature receiving 
tubes. 

Simpson Electric Co., Chicago, opened 
its new plant No. 5 in Aurora, 111. The 
new 30,000-square-foot plant will be 
devoted to the manufacture of panel 
meters. 

La Pointe-Plascomold Corp. purchased 
an entire new plant in Windsor Locks, 
Conn. The plant will provide 105,000 
sq. ft., doubling the company's facilities 
for the manufacture of Vee-D-X tele- 
vision antennas and accessories. 

RADIO-ELECTRONICS for 
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PERFECT 



IS AS SIMPLE AS 




RECEPTION 



You can have nearly perfect TV reception — 
strong, "snov/'-free images — regardless of how faint an 
image you now receive — with the complete Tel-a-Ray 
System for fringe areas! It's simple and economical. 

The first step in the Tel-a-Ray System 
is the Tel-a-Ray "T" antenna, 
L which consistently receives images 

i from stations 200 miles away. 

1 To your Model T antenna, mount the new, 
powerful Tel-a-Ray Pre-Amplifier. This 
amazing new product of the Tel-a-Ray 
— ' Research Department eliminates, or greatly 

reduces, "snow." Because it mounts right to the 
antenna, it has a high signal-to-noise ratio, bringing you 
stronger, clearer pictures with less noise. It furnishes 
consistent reception beyond the fringes and eliminates 
matching problems and line loss. It is completely weather- 
resistant, like all Tel-a-Ray products, and sells at 
a much lower price than other antenna-mounted 

amplifiers or boosters. 






WITH THE COMPLETE Id-a-'Rcuf Sy4te#K 



The final step that brings 
you almost perfect TV reception 
is your TV receiver. This simple parlay, A-B-C, is your 
guarantee of hours of television pleasure, 
unmarred by foggy images 
and irritating noise. 



FOR PRIMARY AREAS 



The Tel-a-Ray Butterfly receives 13 
channels and FM radio. Guaranteed 
to be weather-resistant, it will con* 
sistently provide the best reception 
possible. And the price is just $2.95 
(suggested list). 

Televiewers throughout the country 
have come to associate the name 
Tet-a-Ray with good reception through 
quality products. If you have o par- 
ticular reception problem, Tel-a-Ray 
engineers will be gtad to help you. 
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Great Books to 



INCREASE YOUR 
EARNING POWER! 



Radio Business 



TRAIN FOR A RICH FUTURE IN RADIO-ELECTRONICS 




36 courses Jn one . . . on/y $5 complete 



Ohlrardls famous 972-pijte RADIO 
PHYSICS COURSE book has Riven more 
radio-electronic beginners their start 
than any other hook or course! Durtntf 
the war. it was more widely used In 
Signal Corps. Navy. etc. tralnin* than 
any other radio text — because it makes 
everything so perfectly cle*ir and under- 
standable. Contains complete training 
covering every phase of basic radio- 
electronics. Over 300 Pages make Basic 



Electricity easy to learn. Other subjects 
range from Radio Transmission to Re- 
ceiving. Vacuum Tubes. Detection. Meas- 
uring Instruments. Power Supplies. 
Public Address Systems. Amplification. 
Photo Klectrie Cells. Short Waves — a 
total of 36 basic training subjerts. If 
broken Into lessons ami sold as a course, 
youd regard this great book as a bar- 
gain at $50 or more — yet .vou buy it for 
only $5 complete. Over 500 illustrations. 




A famous 
Ghirardi book 



Don't be o screw-driver mechanic. 1 

LEARN MODERN, PROFESSIONAL 
SERVICE METHODS ! 



A famous 
Ghirardi book 



With today's complicated circuits, 
vou're really got to know your stuff to 
get the good-paying Jobs! Ohirardi's 
i:iO0 page MODERN RADIO SERV- 
it* I NO book teaches you basic, profee- 
sionat service methods from the begin- 
ning. Tells how io analyze any circuit 
and its components: how to make pre- 



liminary trouble checks: how. when and 
where to use test Instruments and to 
Interpret their readings in tracking 
down the trouble — even how to start a 
successful service business of your own. 
706 clear illustrations and 723 sof- 
test review questions make study easy. 
Only $5 for the complete training. 





GET INTO THE FAST-GROWING 
END OF SERVICING 



... Be a TELEVISION repair 

Here - s the hook that can pave the way to real 
profits In the fastest -growing part of the busi- 
ness. PRACTICAL TELEVISION SERVICING 
It tells what to do— exactly how to do It In in- 
stalling modem TV recebers and keeping them 
working properly, it shows how teie\isioit differs 



and maintenance specialist! 

from radio, explains what mistakes to avoid; 
outlines In clear, easily -understood terms how 
to trouldeshoot. diagnose and repair television 
receiver troubles, includes dozens of helpful tele- 
\bl««n service case histories. 3 34 nages. over 
230 helpful Illustrations. Only 14. Cse coupon. 



There's good pay In this uncrowded field 

LEARN ELECTRIC MOTOR REPAIR! 



If you're looking for something different— 
something that not everybody and his brother 
are studying — then here's the book for you! 
Rased on what can lie learned at home from this 
big ELECTRIC MOTOR REPAIR book, you can 
train for profitable Installation, service, repair 
and even complete armature rewinding of prac- 



tically any electric motor in common use. You 
learn ahout electric motor control systems, too! 
Quick reference guides show how to handle spe- 
cific Jons. Written especially for beginners. 
Practice from It for 10 days at our risk! 5«il 
liago. over 300 special Illustrations. Only 15- 
Cse coupon today! 





Sove time — moke more money! 



LEARN TO USE THE OSCILLOSCOPE FULLY! 



Not one radio-electron Ir man In a dozen really 
knows bow to use the oscilloscope — and. if he 
did. he'tl be worth a lot more m,mey. This great 
Instrument saves time, assures far greater effi- 
ciency mi almost any electronic design fir service 
job. Learn how to use It and watch your earn- 



ings soar! Modern os< illospupes and 

Til KIR PSES gets right clown to earth In ex- 
plaining the entire subject In a way you can 
easily understand. Almost 400 Illustrations make 
things doubly clear. 326 pages. Price only 16. 
I se coupon for-1 0-day money-back guarantee. 



ORDER NOW! 10-DAY MQHEY-BflCK GUARANTEE 



I Dept. RE- 1 20. Murray Dili Rooks. Inc , W^T 
| 232 Madison Avenue, New York 16. X. Y. ^k"* 

I □ Enclosed rind $ for books checked; or □ send C.O.D. for this amount plus postage and I will pay post- | 

I man. If books are not satisfactory. 1 will return them in JO clays and you guarantee to refund my money. tCash 
■ only outside I'.S.A. — same 10-day return privilege). I 
I □ RADIO PHYSICS COCRSE □ MODERN RADIO SERVICING □ PRACTICAL TELEVISION SERV I CI NO | 

I $5 ($5,511 outside I'.S.A.) t't (*5.5<» outside I'.S.A.) ?4 ($4.50 outside P.8.A.) 

□ ELECTRIC MOTOR REPAIR □ MODERN OSCILLOSCOPES I 

$o ($5.50 outside U.S.A.) $C ($6.50 outside I'.S.A.) | 
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Sylvania Electric Products, Inc., Parts 
Division, constructed a new plant for 
the production of plastic and plastic- 
metal components for the radio, televi- 
sion, and lighting industries. The new 
plant in Warren, Pa., will provide 
30,000 sq. ft. of production space. 

Altec Lansing Corp. moved to new and 
larger quarters in Beverly Hills, Cal. 
The new plant gives the company an 
additional 20,000 sq. ft. and enables it 
to consolidate all three factories under 
one roof. 

Oak Ridge Products moved to a larger 
plant in Long Island City, N. Y. 

Financial Reports 

1950 1949 
Allied Electric Products 
(Year to June 30) 
Earnings $160,814 $2,354 

Sales $4,126,700 $1,658,365 

Hallicrafters Co. 
(Year to August 31) 
Earnings $1,167,905 $403,050 
Sales $28,513,540 $14,572,008 

Hytron Radie & Electronics Corp. 
(Third quarter) 
Earnings not reported 

Sales $13,350,000 $3,950,000 

Oak Manufacturing Co. 
(Quarter to Aug. 31) 
Earnings $417,018 $134,543 

Sales not reported 

Raytheon Manufacturing Co. 
(Quarter to Aug. 31) 
Earnings $568,885 $546,774 (loss) 
Sales $17,834,124 $9,003,700 
Standard Coil 
(First Half) 
Earnings $3,135,393 $2,571,779 
(entire year) 

Sales $16,038,859 $16,594,626 

(entire year) 

Dividends 

Clarostat declared a dividend of 8c on 
common stock. 

Cornell-Dubilier announced a special 
15c extra dividend on common stock. 
Hallicrafters authorized a 15^ dividend 
on common stock. 

Hytron declared a regular quarterly 
dividend of 12<* on preferred stock. 
Tung- Sol Lamp Works ordered a $1.25 
dividend on common stock. 

Business Briefs 

RCA Tube Department issued a new 
edition of the RCA Receiving Tube 
Manual. . . . RTMA approved member- 
ship applications of five new companies: 
Celco (Constantine Eng. Labs.); Gen- 
eral Ceramics & Steatite Corp.; Tele- 
Tone Radio Corp.; Trad Television 
Corp.; Wright-Zimmerman, Inc. . . . 
RCA Service Co. established a special 
government service division to expedite 
government requests for technical per- 
sonnel and the installation and servic- 
ing of electronic equipment. . . . 
Trad Television is making giant TV 
sets for military and naval training 
centers. ... A bill centering all Air 
Force electronic development activities 
in Rome, N. Y., was passed by Congress 
and approved by the President. 
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Testing for sound lost between 
telephone receiver and ear. Many 
subjects were used in these tests. 



How to compensate for 
a curl ... and add to 
qour telephone value 




r. 




Bell scientists know that the telephone is 
not used under ideal laboratory conditions. 
There is never a perfect seal between re- 
ceiver and user's ear. A curl may get in 
the way, or the hand relax a trifle. And 
ears come in many shapes and sizes. So 
some sound escapes. 

Now, sound costs money. To deliver more 
of it to your ear means bigger wires, more 
amplifiers. So Bell Laboratories engineers, 
intent on a thrifty telephone plant, must 
know how much sound reaches the ear, 
how much leaks away. They mounted a 
narrow "sampling tube" on an ordinary 



handset. The tube extended through the 
receiver cap into the ear canal. As sounds 
of many frequencies were sent through the 
receiver, the tube picked up a portion, and 
sent it through a condenser microphone to 
an amplifier. That sampling showed what 
the ear received. 

As a result, Bell scientists can compen- 
sate in advance for sound losses — build re- 
ceivers that give enough sound, yet with 
no waste. That makes telephone listening 
always easy and pleasant. 

It's another example of the way Bell 
Telephone Laboratories work to keep your 
telephone service one of today's biggest 
bargains. 
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Eye witness 

reports 
from a fiery | 

furnace! 



A new television development which 
adds to industry's efficiency 

No. 1 1 in a series outlining 
high points in television history 




Photograph and painting 
Jrom the RCA collection 



Compact industrial television system— developed at RCA Laboratories— lets us 
see the unseeable in safety! 



• Something's wrong in a big blast furnace, and it is 
too hot for engineers to approach in safety. But now, 
with the Vidicon camera of an RCA Industrial Television 
System focused on the flames, the furnace can be studied 
closely and carefully on a television receiver. 




Here's RCA's Vidicon system at work beside a steaming vat. Note 
how the compact television camera is getting a safe "close-up" 
oft}\e action. 



One of the great advantages of this system— other 
than its contributions to industrial safety— is its ability 
to save both time and money. No longer need engineers 
"shut-down" machines or processes to observe them. 
Normal operations can continue without waste, while 
the Vidicon System gathers information. 

Key to the success of Vidicon is a tiny tele\ ision camera 
—small enough to hold in one hand — and inexpensive. 
The camera's 'eye" is the sensitive Vidicon tube devel- 
oped by scientists at RCA Laboratories, The only other 
equipment needed is the Vidicon camera's suitcase-size 
portable control cabinet, which operates on ordinary 
household current, and any television receiver— on which 
to view the pictures. 

Adaptable to many uses, RCA's Vidicon camera could 
be lowered under water to watch divers at work— or 
stand watch on atomic piles, secure from radiation. And 
this RCA Industrial Television System can also be ar- 
ranged for 3-dimensional pictures . . . real as life I 

(fflp Radio Corporation of America 

WORLD LEADER IN RADIO— FIRST IN TELEVISION 
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premium quality tubes 



Portland 

••our 379 servicemen and dealers tell us 

° T .hest because their own 
N .U tubes are best, be ^ 

e ^ CC trt above 

properly des lg ne d remim . 
What's more, costly call o con . 
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• RADIO AND TELEVISION 
RECEIVING TUBES 

• VIDEOTRON TELEVISION 
PICTURE TUBES 

• PANEL LAMPS 

• TRANSMITTING AND 
SPECIAL PURPOSE TUBES 
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Which 
Do You 
Want? 





A Nice Home 




A New Car 



Greater Security 



Happy Vacations 
and Travel 



Get Your FCC Ticket 

Then Use Our 
Amazingly Effective 
Job -Finding Service 
To Get a Better Job 




ED W. H. GUILFORD 
Vice President 

I can train you to pais your FCC License 
Exami in a minimum of time it you've had any 
Practical radio exnerlence — amateur. Army. Navy, 
radio servicing, or other. My time-proven plan 
can help nut you. too. on the road to success. 
Just fill out the coupon and mail it. I will send 
you free of charge, a copy of "How to Pass FCC 
License Exams." u?UI a samule FCC-tyne Exam, 
and the amazing new booklet. ''Money Making 
FCC License Information. ' 



How to Pass 
FCC 

L. 
icense 

Exams 



Commercial 
Radio Operator 



FREE 

Telli where to apply for and take FCC 
examinations, location of examining offices, 
scope of knowledge required, auproved way 
to prepare for FCC examination!, positive 
meihod of checking your knowledge before 
taking the examinations. 




Cet this Amazing SotMet flfg 



TELLS HOW — 



WE GUARANTEE 



TELLS HOW— 



TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 

Employers make 



r aerator 

1/CfA/Sf 



TELLS HOW — 



JOB OFFERS Like These 
to Our Graduates Every Month 

Telegram, August 9, 1950. from Chief Engineer. Broadcast Station. Pennsylvania. "Have 
job opening for one transmitter operator to start immediately, contact me at once.' 
Letter. August 12. 1950, from Dir. Radio Dlv. State Highway Patrol. "We have two 
vacancies in our Radio Communication Division. Starting nay $200: $250 after six 
months' satisfactory service. Will you recommend graduates of your school?" 
These are Just a few examples of the job offers that come to our office periodically. 
Some licensed radioman filled each of these Jobs ... it might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 

Name and Address License Lessons 

Lee Worthy 2nd Phone 16 

22l0'/ 3 Wilshire St., Bakersneld. Cal. 
Clifford E. Vogt 
Box 1016. Dania. Fla. 
Franclx X. Foerch 
38 Beucler PI.. Bergenficld. N. J. 
S'Sgt. Ben H. Davis 
317 North Roosevelt. Lebanon. Ill 
Albert School! 

110 West llth St.. Escondido. Cal. 



Our Amazingly Effective 

JOB-FINDING SERVICE 
Gets Better Jobs for Graduates 
Here is just one recent example of Job-Finding Results 

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
"Your 'Chief Engineer's Bulletin' Is a £ and v/ay of obtaining 
employment f - your graduates who have obtained their 1st 
class license. Since my nime has been on the I st I have re- 
ceived calls or letters from five stations In the southern states, 
and am now employed as Transm'tter Enafneer at WMMT 
Elmer Powell. Box 274. Soarta. Tenn. 



OURS IS THE ONLV 
NOME STUDY 
COURSE WHICH 
SUPPLIES FCC- 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 



1st Phone 
1st Phone 
1st Phone 
2nd Phono 
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CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RE-24, 4900 Euclid Bldg ., Cleveland 3. Ohio 
(Approved for Veteron Training Under "Gl Bill of Rights") 




all radio 



net All 3 FRE£ 



COUPON NOW 



CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 

Desk RE-24. 4900 Euclid Bldg. 
Cleveland 3. Ohio 

(Address to Desk No. to ovoid delay.) 

I want to knnw how I ran cet my KIT ticket In i minimum of 
time. Send me your KKKE booklet. •'■■«« to Pass IXC License 
Examinations" (»loes not rover exams for Amateur 1-irense). as 
well as a sample R'C-t.vpe exam and the h mazing new booklet. 
"Money -Making l-TO Lirmse Information." 



ZONE STATE 
□ Veterans check for enrollment under G.I. Bill. 
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Editorial 

Choleric Color TV 

. . . Color television should he allowed to evolve normally . . . 



ON October 11 the Federal Communications 
Commission threw a bombshell into the tele- 
vision industry by approving the Columbia 
Broadcasting System's non-compatible me- 
chanical color television method, as the standard for 
commercial color telecasting. 

As must be well known by this time, the CBS color 
system consists of a three color spinning disc which 
when placed in front of the television tube screen 
gives the viewer color television. 

Radio-Electronics finds no fault with the CBS sys- 
tem any more than with a Ford Model T. Both work — 
both are archaic. Nor can we imagine that ten years 
hence a mechanical gadget with a spinning disc will 
be found in our future television sets. 

Indeed, television started in 1884 with the famed 
Nipkow rotating disc. In 1928 the English television 
pioneer Baird produced color television with the self- 
same spinning disc. 

To us — as it does to most responsible radio engineers 
— it seems that the F.C.C. decision is most unfortunate 
because in the end we will have electronic — not me- 
chanical — color television without any doubt whatso- 
ever. It is true that the C.B.S, system today produces 
color television, with better definition than several of 
the proposed electronic systems. But, tomorrow it is 
certain that this condition will reverse itself, as it must. 

What then will become of the public's investment in 
the cumbersome spinning disc color television receivers? 

Worst of all, at present the CBS system can only 
produce 10y 2 inch pictures. To have color television 
on a 19-inch screen you would require a rotating disc 
at least 38 inches in diameter, which would increase 
the television cabinet size by three to four feet — a mon- 
strosity. Such a television set would occupy more room, 
or almost as much width as a grand piano! Obviously, 
such a contraption is not evolution — it's a throwback. 

Most of the responsible television manufacturers will 
have none of the revolving disc television sets because 
they realize that they will not prevail in the future. 

Why did the FCC take such an ill-advised step? As 
a government agency, the FCC felt that it could not 
stand by idly while millions upon millions of black-and- 
white television sets were manufactured which the 
Commission honestly believed would become obsolete 
on the advent of color. This to us is fallacious thinking. 
The coming of color — as engineered in the near future 
— need do no such thing and we are certain that it will 
not play havoc with existing television sets. 

In our considered opinion black-and-white sets will 
always be with us in television, or at least for a long 
time to come. 

We have excellent parallels to the present disturbing 
situation. It is possible today to print every newspaper 
as well as every magazine in full color. It has been 
possible to do so for several generations. Yet, how 
many magazines or newspapers are printed in full 
color? Only a very small percentage. 



By HUGO GERNSBACK 



Nor are we certain that every reader would want 
color to the exclusion of black and white, even if it 
were no more expensive. 

The same argument can be made with motion pic- 
tures. There is no question that the quality of color in 
motion pictures today has reached a high state of per- 
fection. But even today with television competition 
making inroads on motion pictures we only have 14% 
per cent of color motion pictures. It seems that color 
motion pictures are not universally demanded by the 
public; otherwise the studios would furnish color ex- 
clusively. Furthermore, color motion pictures are more 
tiring to the eye for most people, particularly when 
the picture runs for more than one hour. 

Perhaps the same reasoning will hold true for future 
color television as well. 

In the meanwhile a most unfortunate situation has 
arisen in the television industry in that the average 
layman has become so befuddled on television color 
that he has no clear idea of what it is all about. The 
average man believes that if he buys a black-and-white 
set today it will be obsolete tomorrow. So he refrains 
from buying. 

Actually, in spite of the FCC, no such thing will 
happen, in all probability. 

We have been of ihe opinion right along (hat color 
television— when properly developed— will not disturb in 
any way our present black-and-white sets, fust as you can 
take three magazine cover plates and print red, blue and 
xcllow on top of each other to produce a color picture, so 
yon can take the same plates running them in a single color 
— black— on top of each other. This will produce a good 
black-and-white picture. Exactly so will your present-clay 
television set continue to receive black-and-white even if 
"color*' is broadcast from everv TV transmitter in the land. 

As we go to press. Robert C. Sprague, president of 
the Radio Television Manufacturers Association, pre- 
dicts a new system in a very short time which does 
not require adapters for TV sets for black-and-white 
reception as the CBS systems now does. We quote 
from his statement: 

"The vast majority of the engineers and scientists 
in the electronic field believe that there will be avail- 
able within a reasonable length of time a satisfactory 
commercial color system which is compatible, i.e. a 
system which can be received in black-and-white on 
present day black-and-white sets without any change 
in or addition to these sets whatsoever." 

With such a system, in the near future, when all 
stations transmit color exclusively you can still use 
your black-and-white set or you can buy a color 
receiver. The latter will also have a switch so you 
can change the color picture to black and white, or 
switch back to color again. 

To reoeat. all the present clav black-and-white sets will 
not be affected and will give service as they do now. Tele- 
vision should be allowed to evolve in a normal manner 
just as did radio. Using forceps to force a premature birth 
may mutilate the color television child for life. 



DECEMBER, 1950 



„ k I Servicing— Test Instruments 

22 | 

Radio Set and Service Review 




4-gans spiral inductance used in the front ends of current Du Mont TV sets. 



PRESENT Du Mont television re- 
ceivers have many interesting cir- 
cuits, some of which are unique 
with Du Mont, and all of which 
contribute to uniform and better per- 
formance. Better performance implies 
better pictures. Better pictures must 
have high definition, sharp focus, full 
contrast range, freedom from noise, 
stable synchronization with immunity 
to noise impulses, high brilliance, free- 
dom from spurious responses, freedom 
from interfering signals, and many 
other characteristics. 




♦+I35V 

Fig. 1 — The narrow-band sync amplifier 
circuit and sync and a.g.c. detectors. 

The circuits discussed in this article 
are: the narrow-band sync circuit 
which provides both synchronization 
and automatic gain control signals with 
unusual freedom from noise impulses 
and spurious responses; the cathode 
drive of the kinescope with a single 
video amplifier which is free from white 
compression commonly found in single- 
stage video amplifiers; a d.c. restoring 
circuit for the cathode drive; link cou- 
pling from the tuner to the first video 
i.f. stage to provide for use of a u.h.f. 
tuner and to make lead length and lead 
dress less critical; double- and triple- 
tuned video i.f. amplifier stages for 

•General Manager Television Receiver Mfg. Div. 
Allen B. Du Mont Laboratories 



minimum phase distortion and maxi- 
mum skirt selectivity; cathode-coupled 
vertical blocking oscillator and saw- 
tooth generator to furnish vertical 
sweep free from oscillator transformer 
ringing; and continuous tuning for low 
noise figure, low susceptibility to FM 
harmonics, and low oscillator radiation. 

Narrow-band sync 1 

Fig. 1 is the circuit of the narrow- 
band sync circuit as it is used in the 
Du Mont model RA-112 TV receiver 
chassis. The full video bandwidth of the 
video i.f. amplifiers is not needed to 
amplify the sync signals adequately. 
By using a sync amplifier with a con- 
siderably smaller bandwidth, the am- 
plified signal will have a lower noise 
content. Noise is further reduced by 
grid cutoff and plate saturation limit- 
ing in this stage. This tends to increase 
the sync stability of the picture and, 
since the a.g.c. voltage is also derived 
from this amplifier, the a.g.c. is more 
stable. 

The i.f. signal which is applied to the 
video detector is also amplified by 6BA6 
sync and a.g.c. amplifier and then is 
passed through a 1-mc wide, double- 
tuned transformer centered on the 
video carrier. Two detectors tlien de- 



Improved circuits 
in Du Mont's 1951 
receivers aim for 
better performance 



By RICARDO MUNIZ* 



tect the signal: a peak detector for the 
a.g.c. voltage, and a video detector for 
the sync signals. The sync detector is 
much more efficient than the usual video 
detector because its bandwidth need be 
only 0.5 mc. 

The smaller bandwidth of the inter- 
stage transformer reduces the noise con- 
tent of the signal before detection but 
has adequate width to reproduce the 
sync signal as the receiver is tuned 
across the picture carrier. There is no 
sync signal or a.g.c. except close to the 
optimum tuning point. This means that 
the set owner cannot have his receiver 
mistuned by very much and therefore 
cannot receive with degraded sound and 
picture quality. 

Cathode drive 

Several of the current Du Mont mod- 
els use cathode drive on the picture tube 
with a single-tube video amplifier. Fig. 
2 shows this circuit as it is used in 
model RA-113. The diode video detector 
is not linear and has a rather sharp 
curvature as the voltage goes toward 
zero or, in the case of a TV signal, 
toward white, This causes the white 
portion of the video signal to be com- 
pressed as shown in Figs. 3-a, 3-b, and 
3-c. If this voltage can be counteracted 
by the grid-voltage-plate-current char- 




Fig. 2 — Schematic showing the cathode-driven kinescope and the d.c. restorer. 

RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



Servichifj— Test Instruments 



2:1 



aeteristic of the video amplifier, the 
over-all characteristic will be more 
nearly linear and the white compres- 
sion caused by nonlinearity of the de- 



the circuit adaptable to a u.h.f. tuner in 
place of or in addition to the v.h.f. 
tuner normally delivered with these re- 
ceivers. Neither this low-impedance link 



SIGNAL IN—** 



COMPRESSED WHITE PORTIONS 




VIDEO IF IN DETECTOR CHARACTERISTIC DETECTOR OUTPUT VIDEO AMPl CHARACTERISTIC AMPLIFIER OUTPUT 

Fig. 3 — How tube characteristics are combined to reduce white compression. 




tector is minimized as indicated by Figs. 
3-d and 3-c. 

White compression on a TV receiver 
is most noticeable at the bull's-eye cen- 
ter of a test pattern. Fig. 4-a shows a 
test pattern with the gradations as they 
should be, and 4-b shows white compres- 
sion which appears as a lack of differ- 
ence in shading between the two outer 
and lighter rings. When viewing a pic- 
ture, white compression shows up as a 
lack of "snap" or crispness in the pic- 
ture which leaves the viewer vaguely 
dissatisfied but not quite sure what's 
wrong. 

D.C. restorer 

The conventional d.c. restorer circuits 
being ineffective with cathode drive, the 
circuit shown in Fig. 2 is used. D.c. 
coupling is used between the video de- 
tector and the video amplifier. The plate 
of the video amplifier is also coupled 
directly to the cathode of the picture 
tube. This tends to put a high positive 
voltage on the cathode which may ex- 
ceed the heater-cathode rating of the 
tube. To avoid this, a negative voltage 
is applied directly to the cathode to 
make the positive voltage on the cath- 
ode 65 at no signal. A negative voltage 
is also applied to the grid of the 
cathode-ray tube, the net effect being to 
keep the screen at a gray level when no 
signal is present. When a signal is ap- 
plied, the screen becomes black at the 
black parts of the picture. The d.c. res- 
toration is applied to the grid of the 
cathode-ray tube because the cathode 
circuit impedance is too low for efficient 
operation. 

Link-coupled tuner 

Link coupling is used between the 
tuner and the i.f. amplifiers for greater 
flexibility in chassis layout and to make 
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coupling, the lead dress, nor the lead 
length is critical. Fig. 5 shows the cir- 
cuit from the plate of the mixer tube to 
the grid of the first video i.f. stage. 

Winding L2 is closely coupled to the 
mixer plate winding LI, and varying 
L3 varies both the coupling and the 
bandwidth between the two circuits. 
Fig. Cj is an equivalent circuit of the 
coupling network which shows how L3 
provides an effective shunt inductance 
to vary the coupling and bandwidth. 

The video i.f. stages 

Fig. 7 is the circuit of the video i.f. 
amplifier. T2, T3, and T5 are top 
capacitance-coupled transformers. T4 is 
a triple-tuned stage of which one sec- 
tion is a 21.75-mc sound trap. The 6BC5 
is used in the last stage to get more 
signal at the video detector before sync 
compression takes place than is possible 
with a GAUG. An interesting feature of 
the top capacitance-coupled stages is 
that the variable capacitance coupling 
is achieved by a wire inserted a varying 
distance in a ceramic sleeve mounted 
in the i.f. transformer as shown in 
Fig. 8. 

A block diagram of the i.f. amplifier 
is shown in Fig, 9. Below the blocks are 
the individual bandpass characteristics 
achieved in production alignment. This 
i.f. circuit is designed to get a maxi- 
mum bandpass with minimum phase 
distortion and maximum skirt selec- 
tivity. 

Vertical sweep generator 

One of the big problems of vertical 
sync circuits is furnishing a vertical 
sawtooth voltage that is free from the 
ringing or damped oscillations that usu- 
ally appear in blocking oscillator trans- 
former windings. Fig. 10 is the circuit 
of the vertical sawtooth generator used 




Fig, 4-a, top — Normal tone gradation 
from black to white at the bull's -eye. 
Fig. 4-b, bottom — Compression of whites. 
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Fig. 5 — Link coupling circuit from the 
mixer plate to the video i.f. amplifier. 




Fig. 6 — Equivalent circuit of the link 
coupling to show how the tuning works. 

on Du Mont chassis models RA-112 and 
KA-113. 

This circuit is a typical blocking os- 
cillator except that one side of the 
transformer is in the cathode circuit 
of the tube. This isolates the sawtooth 
voltage at the plate from the ringing 
voltage that appears in the transformer 
winding when the tube is in the cutoff 
condition. This is not true when the 
transformer winding is in the plate 
circuit. 
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Fig. 7 — Circuit of the video i.f. amplifier. The 6BC5 i.f. output is used to get more signal at the video detector before sync 
compression takes place. The top capacitance coupling of T2, T3 and T5 is varied by the novel method shown in Fig. 8. 
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Continuous tuning 

The Du Mont Inputuners 2 used in 
the current TV receiver production use 
the same principle of continuous tuning 
by inductance variation as in older 




ADJUSTABLE COUPLING Wiftt 



Fijr. * — The i.f. capacitance coupling 
is varied by moving the coupling wire. 
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Fig. 9 — Block diagram of the video i.f. 
stages showing alignment waveforms. 
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models but have some electrical and 
mechanical improvements. Among these 
are an additional tuned circuit without 
increase in size and a skip tuning de- 
vice which automatically bypasses the 
unwanted part of the spectrum between 
the FM band and channel 7. 

The new Inputuners have a sliding, 
contact gang inductor called the Indue- 
tuner 3 . The latest Inductuner uses flat 
spiral inductors which allow room for 
four tuning sections in less space than 
was used by three sections in the older 
type. The added section is hooked up 
between the antenna and the r.f. tube 
to give better rejection of unwanted 
signals and to improve gain and signal- 
to-noise ratio. The circuit of the r.f. 
assembly is shown in Fig. 11. 

The r.f. gain increase ij in the order 
of 2 to 1. Image rejection is improved 
by five to ten times over that of pre- 
vious tuners. I.f. rejection is increased 
by over 100 times due to the trap ac- 
tion of the coupling circuits. 

The band-skip feature reduces the 
number of turns of tuning motion from 
six to four and improves the tuning 
curve over the high-frequency channels. 
This jump from the FM band is accom- 
plished by the design of the contact 
mechanism in the tuner. 

The continuous tuning assures opti- 
mum picture and sound setting because 
the input circuits and the oscillator are 
shifted together as vernier adjustment 
is made. 

Other than the spiral inductance tun- 
ing, the r.f. circuit has no unusual fea- 
tures. A 6J6 triode is used as the r.f. 
amplifier. This tube generates less 
noise than a pentode. While more gain 
could be achieved with a 6CB6 or simi- 
lar pentode, the added section of the 
spiral tuner makes this unnecessary. 
The parallel-connected triode gives the 
r.f. stage adequate gain. 



Fi«r. 10 — The circuit of the cathode- 
roupled vertical blocking oscillator. 



1. Patent applied for. 

2. Trademark. 

3. Exclusive trademark of P. R. Mallory & Co.. 
and manufactured under Mallory- Ware patents. 
The author acknowledges the cooperation of Mr. 
B. Heneman of the Television Receiver Manu- 
facturing Division Enjcineeriror Department. Mr. 
S. D. Prensky of the Television Receiver Manu- 
facturing Divinion Publications Department, and 
Mr. H. V. K. French of the Electronic Parts Divi- 
sion in collecting material for this article. 




Fig. 11— Circuit of the r.f. assembly 
showing the 4 -gang inductance tuning. 
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ADVICE TO TV OWNERS 
CUTS NUISANCE CALLS 

To cut down the number of nuisance 
service calls on TV sets, the Akron 
(Ohio) Merchants Association is dis- 
tributing a Television Card to set own- 
ers with suggestions for checking the 
set's operation. Compiled by the Tele- 
vision Committee of the Electric Insti- 
tute of Washington, the list contains 
this advice: 

Before you call your Television 
Serviceman — 

1. If the set is completely dead, is the 
line cord plugged into the electric 
outlet? If the cord is plugged in, un- 
plug it and try a lamp in the same 
outlet If the lamp lights try the 
set when plugged in again. 

2. Look at the antenna wire on the 
back of the set. Make sure the leads 
are firmly connected to the terminals 
on the set and that the bare leads 
are not touching each other. 

3. If the sound is normal, but you have 
no picture, turn the brightness and/ 
or contrast control full on and also 
try another channel. 

4. If the picture is normal, but you 
have no sound, adjust the "fine- 
tuning" control with the volume 
control turned full on. Also try 
another channel. 

5. In suggestions 3 and 4, if only one 
channel is affected, allow the station 
time to announce any technical diffi- 
culty which might have occurred. 

6. If sound is normal and picture tube 
has light with the brightness control 
full on, but the picture is rolling, 
tearing out or no picture on all 
channels, adjust the "horizontal 
hold" or "vertical hold" controls. Try 
reducing contrast or picture control 
and readjust tuning. 

7. If sound is weak and noisy, and the 
picture has excessive snow, see if 
the antenna is still installed in its 
original position. Also recheck 
suggestion No. 2. 

After following these seven sugges- 
tions, if the trouble has not been 
corrected, call your service dealer. 

Many set owners have very little idea 
of the complexities of a television re- 
ceiver. When something goes wrong 
they will call the service technician 
whether they need him or not. The 
seven rules printed above will make 
both parties happier. 

The committee might have included 
an additional rule: If you get four 
images at once on the screen when ad- 
justing the hold controls, don't worry 
— you are picking up a color broadcast. 

NEW STEEL FOR TUBES 

Larger rectangular picture tubes are 
promised as a result of a new stainless 
steel having a heat expansion rate 
practically the same as that of glass. 
Developed by the Carnegie-Illinois 
Steel Corporation, the new alloy retains 
all the desirable characteristics of 
stainless steel for picture tubes, but 
will not crack the glass when the tube 
heats up. 

RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



Scrviciiifi — Test Instruments 



25 




Part XXII-How to Trap a Signal 



WE ARE ready to try out the 
broadcast receiver we have 
been studying stage by stage 
fov the past several chapters. 
What is needed now is a live signal to 
make our radio set perform. Since the 
air is filled with transmissions from 
many broadcast stations, all we have to 
do is to intercept one of these signals 
and lead it into the signal grid of our 
mixer tube. We know what will happen 
to it from there on. 

Before we set out to trap a signal 
we should, like any good trapper, have 
some idea of the characteristics and 
habits of the game we are after. The 
"trapee" in this instance is a trans- 
mitted radio signal; and, while its 
characteristics are somewhat more com- 
plicated than the rules for playing post- 
office, they are by no means beyond 
comprehension. 

We already know that, when a 60- 
cycle alternating current flows through 
a wire, the conductor is surrounded by 
a panting magnetic field. Part of the 
electrical energy is alternately stored in 
this field and then returned to the wire. 
If the frequency of the alternating cur- 
rent is increased to 10,000 cycles a sec- 
ond and beyond, some of the energy de- 
livered to the field about the wire does 
not return to the conductor but sails off 
into space as radiated energy. When a 
transmitting antenna is substituted for 
our conducting wire and certain other 
favorable conditions are established, 
vast encouragement is given to the 
high-frequency alternating current to 
leave home and to keep going. 
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Fig. 1 — Patterns showing the electro- 
magnetic and the electrostatic fields 
of force of a radiated electric signal. 

Fig. 1-a gives us a head-on view of 
this free-wheeling radio wave as it zips 
through space directly toward us at a 
speed of 186,000 miles a second. Notice 
that there are really two fields, which 
share the energy of the wave equally 
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between them : an electrostatic or "volt- 
age" field, and an electromagnetic or 
"current- inducing" field. These two 
fields are as inseparable as Siamese 
twins, and they always act at right 
angles to each other, and both operate 
at right angles to the direction of 
travel. 

Broadcast - band waves ordinarily 
have their electrostatic fields producing 
lines of force in a vertical direction 
with regard to the earth and are said 
to be "vertically polarized." Television 
stations in the United States send out 
waves whose electrostatic stress is ex- 
erted parallel to the earth and are 
called "horizontally polarized" waves. 





Fig. 2 — A simple antenna circuit with 
inductive coupling to the mixer grid. 

At the instant pictured in Fig. 1-a, 
the electrostatic stress is from top to 
bottom, and the electromagnetic stress 
is from left to right. Fig. 1-b pictures 
the same wave passing the same place 
at a time interval equal to one-half 
wavelength later. Note that by now the 
electrostatic stress is from bottom to 
top and the electromagnetic stress is 
from right to left. 

The thing to keep clearly in mind :"s 
that these two fields are moving and 
that as they move past a stationary 
portion of space they produce stresses 
in that space. For example, as the elec- 
trostatic portion of the wave encounters 
two points in space, one directly above 
the other, first the top point will be 
positive with respect to the bottom point 
and then the bottom point will be posi- 
tive with respect to the top point. If the 
two points are connected by a length of 
wire, an alternating current will flow in 
this wire as the radio wave zips past it. 

Snaring the signal 

Fig. 2 shows how we take advantage 
of this fact to trap a signal for use in 
our receiver. A vertical wire is con- 
nected through coil LI to the earth. The 
top of this antenna and the earth con- 
stitute the two "points in space" men- 
tioned in the foregoing paragraph. The 
current flowing in LI is inductively 
coupled to the tuned circuit L2-C1. By 
resonating this tuned circuit to the 



signal we want to receive, we can re- 
ject all other signals flowing in the an- 
tenna circuit and allow only the wanted 
one to appear on the grid of our mixer 
tube. 
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Fig. 3 — A high-impedance loop antenna 
is formed when the antenna transformer 
is wound in the form of a large helix. 

This "outside" antenna provides a 
good method of intercepting a radio 
signal, but it has some disadvantage.;. 
First, since its effectiveness depends to 
a large degree on its height, it is difti 
cult to install; second, special precau- 
tions must be taken to prevent this ele- 
vated antenna from extending the 
welcome-mat to a bolt of lightning; 
third, few antennas of this kind do 
anything for the appearance of a 
home; and fourth, a radio used with 
such an antenna is more or less rooted 
to one spot near where the lead-in is 
brought into the house. 

This last item was particularly exas- 
perating to those housewives — and 
their name is legion — who dearly love 
to shuffle the furniture around the 
house every few weeks. The little 
women demanded a radio that could be 
moved! So, the radio engineers sighed, 
picked up a candle, and disappeared 
into their attic of discarded electronic- 
lore. A few hours later they reappeared 




Photo showing examples of low-imped- 
ance and high-impedance loop antennas. 
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triumphantly clutching a dusty and 
cobwebbed "loop" antenna that they 
had wrested from one of the earliest 
console battery receivers. 

As can be seen from Fig. 3, the mod- 
ern high-impedance loop antenna is 
really just an expanded antenna trans- 
former. Instead of occupying only a 
couple of inches of space, the secondary 
of the transformer is wound in the 
form of a spiral or large diameter helix 
so that it has an area of many square 
inches. In this enlarged form, it can 
intercept a sizeable portion of the field 
of a radio wave and so provide suffi- 
cient signal for the receiver without 
being connected to an outside antenna. 

Directional properties 

Such a loop antenna ic directional; 
that is. it will receive a signal much 
better when the loop is arranged so 
that its plane is paralleled to the line 
of transmission of the radio signal than 
it will when this plane is at right angles 
to the line of transmission. If you will 
look at the simplified one-turn loop 
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Fig, 4 — This diagram shows the direc- 
tional properties of the loop antenna. 

shown in Fig, 4, you can see why. At 
4-a the incoming signal strikes both 
sides of the loop at the same instant. 
The currents induced in the two sides 
of the loop by the passing magnetic 
field — the loop depends upon the elec- 
tromagnetic field of the radio wave for 
its action — are equal and opposite in 
phase; so they simply buck each other 
out and the signal is received very 
weakly if at all. 

At 4-b, however, the wave strikes 
one side before the other. If you keep 
in mind that, as the wave moves 
through space, its fields are constantly 
shifting back and forth, you can see 
that the direction and intensity of the 
current induced in the first leg of the 
loop cannot be identical with the direc- 
tion and intensity of the current in- 
duced in the second leg, because the 
wave has traveled through space be- 
tween these two encounters and the 
electromagnetic field that produces the 
current has changed somewhat during 
that short trip. Since the two currents 
are not identical, they cannot balance 
each other out, and we shall have an 
alternating current flowing in our loop. 
Do not think that the two currents are 
in phase when the loop is parallel to 
the line of transmission — the loop 
would have to have its two sides a half- 
wavelength apart for that — but they 



are not 180 degrees out of phase as they 
are when the plane of the loop is at 
right angles to this line. This slight 
shift away from the 180-degrees-out- 
of-phase condition is all that is needed 
to let a signal be received. 

The voltage pickup, as can be easily 
understood, is proportional to the loop 
area. The farther the loop is located 
from the chassis or any other large 
metal object, the lower is its distributed 
capacitance, the higher is its Q, the 
sharper it tunes, and the more direc- 
tional it is. Unfortunately, the usual 
small receiver permits the loop to be 
placed only an inch or so from the 
chassis. 

One way of overcoming some of 
these disadvantages is to have the loop 
detachable from the receiver and ar- 
ranged so that it can be held in the best 
position by suction cups. 

Improved loop antennas 

An approach that is more electronic 
and less mechanical is diagrammed in 
Fig. 5. Here a loading coil L is ased in 
series with the loop. This loading coil 
has a very high Q and a low distributed 
capacitance. Since the distributed 
capacitance of the loop circuit is thus 
reduced, the tuning range of the loop 
is extended for use with a given capaci- 
tor. Raising the Q of the tuned circuit 
gives sharper tuning and better signal 
response. In many receivers, this load- 
ing coil is slug-tuned for best tracking 
over the tuning range. 

Provisions are usually made for 
connecting an outside antenna to these 
loops for receiving distant or weak sta- 
tions, A low-cost way of doing this is 
to place a single turn of wire around 
the loop at the low-potential side as is 
shown in Fig. 3. Such an arrangement 
tends to favor the high-frequency end 
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Fig. 5 — Adding a loading coil L to the 
loop antenna gives it better response. 

of the band, but that can be overcome 
by inserting a resistor of 500 or 1,000 
ohms in series with the single turn. If 
too much coupling is provided, the sig- 
nals tend to be hum-modulated and the 
selectivity suffers. 

A high-impedance primary, such as 
that shown in Fig. 5, gives a more uni- 
form coupling than does the single-turn 
job of Fig. 3, but it is guilty of the 
cardinal sin of manufacturing: it costs 
more! When such a high-impedance 
primary is used, it is usually provided 
with a shorting link to be used when an 
external antenna is not connected. This 
is to prevent the absorption of energy 
by the primary coil at its resonant 
points that fall in the broadcast band. 

One manufacturer has still another 



system for getting around the dis- 
advantages of the high-impedance loop. 
He uses a low-impedance loop, as shown 
in Fig. 6, which consists of two to four 
turns of large-diameter wire. This is 
inductively coupled to the grid of the 
mixer tube through a very high-Q 
autotransformer. The low-impedance 
loop is relatively insensitive to capaci- 
tance effects and to calibration changes 
due to changing its position. Both the 
Q and the response are practically uni- 
form throughout the broadcast band. 
An external antenna, when used, is 
connected directly to the high-potential 
side of the loop. 

Many of the better receivers placs 
loop antennas inside electrostatic 
shields. This serves the double purpose 
of cutting down on much man-mab 
interference and of insuring uniformly 
distributed capacitance effects for the 
loop. 

These directional properties of a loo:> 
antenna are very fine for cutting dowi 
on interference, either from an un- 
wanted radio station or from a noise 
source that occupies a single point in 
space, but like most good features it 
also has a few drawbacks. 

Even those who do understand the 
operation of a loop are loath to be 
twisting the set about every time a 
station is tuned in. When the set is a 
large console and has a fixed-position 
loop, taking advantage of its directional 
properties requires the energy of a fox 
terrier and the physique of a piano 
mover. 

Fortunately, a lot of movement is 
not required. The "null" or no-reception 
points of a loop are very narrow com- 
pared to the arcs through which recep- 
tion can be had. Moreover, all except 
the cheapest consoles provide some 
method of varying the position of the 
loop through a few degrees without 
moving the cabinet. 

While it must be admitted that the 
loop antenna is not the most efficient 
device for snatching radio signals out 
of the ether, there can be no doubt 
that it is the most popular with radio 
receiver owners today. Because of the 
number and power of broadcasting 
stations, the majority of receiving 
locations are blanketed with powerful 
signals that make it unnecessary to 
have an antenna system of maximum 
efficiency, A loop antenna will usually 
pick up enough energy for satisfactory 
reception — and remember, the little 
woman can move a loop set to her 
heart's content! 




Fig. 6— By using only a few turns on 
the loop but coupling it to the mixer 
through a high Q autotransformer, the 
antenna response can also be improved. 
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Television DX Reports 



READERS of this column have 
noted that in the last three 
months, the dx reports have all 
been for the low channels. Dx on 
the high bands scarcely ever goes over 
about 300 miles. 

This month we do have three reports 
of dx on the high band. One is from 
F, J. Glaub of East Moline, III., who 
picked up WHIO-TV in Dayton, Ohio 
on channel 13, and station WKRC-TV 
in Cincinnati, Ohio on channel 11 Sep- 
tember 5. The airline distance in both 
cases is about 370 miles. The receiver is 
an Admiral 30C1 and the antenna a 
Taco stacked dipole 20 feet off the 
ground and aimed at Chicago. 

The second high band report is from 
E. Swanson of Rockford, III., who re- 
ceived WSPD-TV, channel 13, in Toledo, 
Ohio, on September f> and 7. In this case 
the receiver is a G-E Model 805, the 
booster an Anchor, and the antenna a 
4-bay Radiart conical. The distance is 
about 300 miles. 

One reader in Halifax, Nova Scotia 
reports several dx receptions, of which 
three were over 1,000 miles on the low 
band, and one high band reception of 



450 miles. This report includes an in- 
teresting observation on cloud forma- 
tions and their effects on dx receptions. 

Apparently dx reception is possible 
at this location only when alto-cumulus 
or cirro-cumulus clouds are in the sky. 
The alto-cumulus, a fleecy cloud forma- 
tion often seen in flocks or rows, seems 
to give the long hops; and the cirro- 
cumulus, clouds in small round masses 
at high altitudes and usually in lines 
(called a mackerel sky), seems to give 
the double hop. An interesting feature 
of this report is that the strongest sig- 
nals were received from the most dis- 
tant stations. 

What really happens in these long 
distance receptions is still not fully un- 
derstood by the engineers. Part of the 
radiated energy from the transmitting 
antenna goes up toward the sky at 
anywhere between 3 and 90 degrees 
with the horizontal. These waves soon 
reach the ionosphere, a region about 
70 miles above the earth's surface 
which contains large concentrations of 
charged particles, both free electrons 
and ions, as well as neutral molecules. 

The prodigal sky wave may or may 



not be reflected back to the earth when 
it hits this region. This depends on 
several conditions, of which the most 
important are the angle at which the 
sky wave hits the ionosphere, the fre- 
quency of the wave, and the concen- 
tration of the charged particles of the 
ionosphere. While the first two of these 
can be determined exactly, the third is 
a largely unknown factor which is con- 
tinually changing. This, of course ac- 
counts for the unpredictability of TV dx. 

The reason the high band dx is less 
frequent is that the higher frequencies 
are not as readily reflected as the lower. 
It is likely that some of the waves will 
reflect from cloud formations, as the 
letter from our reader in Nova Scotia 
indicates. What seems more likely, is 
that the cloud formations are an indi- 
cation of the condition of the iono- 
sphere. In any case, much more must be 
known about the propagation of radio 
waves before anything certain can be 
said. 

The low band reports of over 1,000 
miles are shown in the two tables below 
as in the past, and again we thank 
those who have sent in their dx records. 



TABLE I — REPORT OF RECEPTION 



STATION 


REPORTED BY 


TIME 
RECEIVED 


MILE- 
AGE 


KEYL-TV 
Channel 5 
San Antonio, 
Ten. 


H. Brink 


6 18 


1.000 


KOB-TV 
Channel 4 
AlbuQueraue, 

N. IVI. 


W. R. Henry 


5 24. 
8:45-10 pm 


1.200 


KPRC-TV 
Cnannel 2 
Housion. Tex. 


K. D, Anderson 


7 13, 7 14 


1.000 


KRLD-TV 
Channel 4 
Dallas. Tex. 


Mrs. W. Cailan 
A C. Olberg 


6 1. 10:30 pm 
6 16. 

1-1 :30 pm 


1,120 
1,060 


WAGA-TV 
Channel 5 
Atlanta. Ga. 


A. C. Olberg 


7 7, 7-8 pm 


1,010 


WBAP-TV 

Channel 5 
Fori Worth, 
Texas 


A. C. Olberg 


6 18. 

1-1:30 pm 


1,060 


WBRC-TV 
Channel 4 
Birmingham, 
Ala. 


A. C. Olberg 


7/7. 7-8 pm 


1.080 


WBTV 
Channel 3 
Charlotte. 
N. C. 


A. C. Olberg 


7 12, 4-5 pm 


1,030 



STATION 


REPORTED BY 


TIME 
RECEIVED 


MILE- 
AGE 


WBZ-TV 
Channel 4 
Boston. Mass. 


R. Roland 


7/18, 
12-2:30 pm 


1.125 


WCBS-TV 
Channel 2 
New York, 
N. Y. 


A. C. Olberg 

K. D. Anderson 
R. Roland 


7 31. 

2:45-4:15 pm 
7 15. noon 
7 16, 

12-2:30 pm 
6/5. 12:30 pm 


1.100 
1.000 

1.035 


WDSU-TV 
Channel 6 
New Orleans. 
La. 


A. C. Olberg 
K. D. Anderson 


6 10. 

6-6:30 pm 
7J1. noon 


1.250 
1.000 


WFIL-TV 
Channel 6 
Philadelphia, 
Pa, 


R. Roland 


7 16. 
12-2:30 pm 


1,000 


WFMY-TV 
Channel 2 
Greensboro, 
N. C. 


A. C. Olberg 


7 12, 11 am- 
2:30 pm 


1,000 


WKY-TV 
Channel 4 
Oklahoma 
City, Okla, 


Mrs. W. Calian 


8 1, 

10-10:30 pm 


1.050 


WMAR-TV 
Channel 2 
Baltimore. 
Md. 


A. C. Olberg 
K. D. Anderson 


7, 14. 

5-5:15 pm 
7/15, noon 
6/5, noon 


1.075 
1,000 



STATION 



WMBR-TV 
Channel 4 
Jacksonville. 
Fla, 



WNBT 
Channel 4 
New York. 
N, Y. 



WOAI-TV 
Channel 4 
San Antonio. 

Tex. 



WPTZ 
Channel 3 
Philadelphia, 
Pa. 



WTVJ 
Channel 4 
Miami, Fla. 



REPORTED BY 



T. E. Rowe 
A. C. Olberg 



R. Roland 



K. D. Anderson 
W. E. Bennett 



A. C. Olberg 

K. D. Anderson 
FL Roland 



T. E. Rowe 



TIME 
RECEIVED 



7 22 
7, 12, 

5-5:45 pm 



6 5. 
12-2:30 pm 



7/13. 7 pm 
7 7. 8, 12 



7 9. 3:45- 

4:10 pm 
7 15, noon 
7/16. 

12-2:30 pm 
6 5. 12:30 pm 



7 22 



MILE- 
AGE 



1.300 
1.360 



1.035 



.000 
.000 



1.100 
1.000 



1.000 



1.580 



TABLE II — RECEIVER DATA 



NAME 


LOCATION 


RECEIVER 


BOOST- 
ER 


ANTENNA 


NAME 


LOCATION 


RECEIVER 


BOOST- 
ER 


ANTENNA 


K. D. Anderson 
W. E. Bennett 
H. Brink 
Mrs. W. Calian 


Kerkhoven. Minn. 
Augusta, Ga. 
Dixon, III. 
AUoona. Pa. 


Emerson 
Tech Master Kit 
Muntz 
Phil co 
51-T-1443B 


Masco 
Anchor 


Trio Lazy H 
4-bay conical 
Folded dipole 
double Vee 


W. R. Henry 

A. C. Olberg 

R. Roland 
T. E. Rowe 


Warner Robins. Ga. 

Ciearbrook. Minn. 

Perry, la. 
Aurora, Minn. 


Midwest 

Arvin 5300 

Motrola 9L1 
Hallicrafter 


home- 
made 

Astatic 


two 5-element 

Yagis 
16-elemertt 

folded dipole 

JFD stacked conical 
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Television 




Conducted by 
WALTER H. BUGHSBAUM 

CONVERSION business is becom- 
ing an important part of our 
readers' work, to judge from the 
increasing number of letters be- 
ing received. Many small-screen TV sets 
now require a replacement for the pic- 
ture tube and naturally the owners 
want a larger picture. In many cases a 
tube can be made without changing the 
switch from a 10- to a 12-inch picture 
cabinet. Sometimes a rectangular 14- or 
16-inch tube can be mounted with only 
minor changes in the cabinet. Many 
service dealers are accepting older TV 
sets as trade-ins and reselling them 
with a larger tube and a new cabinet. 

Radio-Electronics has featured sev- 
eral articles on converting TV sets to 
larger picture tubes, the most recent 
and comprehensive in the January, 
1950. issue. Conversion kits are avail- 
able at radio supply houses, each with 
a detailed circuit description. It would 
be repetitious to go into details of all 
these circuits, but the principles of 
converting TV receivers deserve some 
discussion. 

Most of the larger screen tubes differ 
in two main aspects from the 10- or 
12-inch tube found in older sets. First, 
the new tubes require a higher second- 
anode voltage for proper brightness 
and sharp focus. The second require- 
ment is additional deflection, especially 
horizontal. More horizontal sweep is 
required because of the higher second- 
anode voltage and because the new 
tubes are relatively short and therefore 
have a larger deflection angle. An illus- 
tration of the effect on bulb 
length and deflection angle 
is given in Fig. 1. 

The deflection 
angle for all 




10-inch tubes is 52 degrees and for most 
12-inch tubes it is 55 degrees, which 
permits direct substitution whenever 
plenty of horizontal sweep is available 
for the 12-inch tube. The larger 
screen picture tubes, how- 
ever, have a deflection an- 
gle ranging from 63 to 
70 degrees and 90- 
degree tubes are 




Fig. 2 — Neck-shadow is 
produced when the elec- 
tron heam strikes the 
neck of the C-R tube. 



being developed. To deflect the wide- 
angle tubes, the deflection yokes must 
be shorter and designed to eliminate 
neck-shadow as shown in Fig, 2, 
The vertical deflection circuits of 



most receivers have enough reserve 
power to sweep the new tubes, but in 
some cases the vertical circuit must be 
changed. Connecting the plate of the 
vertical output amplifier to a higher 
voltage, usually the boost obtained from 
the horizontal damper tube, or increas- 
ing the sawtooth driving the output 
amplifier is the simplest way to increase 
vertical sweep. 

To get more high voltage and at the 
same time more horizontal sweep it is 
necessary to use a suitable flyback 
transformer and deflection yoke. Most 
of these transformers are of the high- 
etticiency type, containing not a pow- 
dered iron but a ceramic core which 
gives higher Q and more permeability. 
Such a transformer is the G-E 77J1 or 
its counterparts from other manufac- 
turers. To match the transformer the 
deflection yoke is of special design, 
usually also containing a ceramic core 
and specially shaped windings. The 
inductance of most of these yokes is 
higher than the original 8,3 mh, rang- 
ing from 10 to 18 mh. The circuit used 



Fig. 1 — Shorter necks 
and bulbs and wider de- 
flection angles are used 
on the newer C-Ii tubes. 



Pictwre-Tube Conversion Data 


Tube Size 
(inches) 


Defl. Angle 
(degrees) 


Anode Volts 
(lev) 


Ion Trap 


Remarks 


10 


52 


9.5 


double pole 


I0FP4 needs no ion trap. 


12 


55 


9.5 


double or single 


Different types of ion trops 
required. Some need no 
trap. 


14 rert. 


63 


12 


double or single 


I4CP4 uses single-pole trap. 


16 round 


63 


12 


double or single 


I6AP4 (metal) has 55 angle. 
I6GP4 (short metal) has 70 
angle. 


16 rect. 


70 


12 


double or single 


Various bulb shapes ond 
lengths available. 


17 rect. 


70 


12 


double or single 


Same as 14-inch rect. ex- 
Cept for screen size. 


19 round 


70 


1215 


single pole 


Glass and metal tubes al- 
most identical electrically. 


20 round 


£5 


12 


none 


Obsolete. 


20 rect. 


70 


12-15 


single or double 


Similar to 16-inch rect. 


30 round 


90 


15 


!ngle 


Now under development. 
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with the G-E 77J1 and similar flyback 
transformers requires a special width- 
control coil. 

In addition to requiring changes in 
the flyback circuit and the deflection 
yoke, many of the large screen picture 
tubes also require more focusing flux. 
This is obtained by using a larger focus 
coil or by installing one of the new 
combination EM-PM units. Lately some 
all-PM focusing rings have appeared on 
the market which could be used for 
some large-screen tubes. Many of the 
new tubes have a tilted electron gun 
which needs a single-pole magnet ion 
trap as compared with the double-pole 
magnet used on the 10BP4 or the 
12LP4. The table shows the different 
picture tubes and the requirements for 
conversion. 

Horizontal pull 

/ hare especially bad horizontal pull 
«» a (ISO-type TV set when a close-up 
a ft f wars, I also have a white smear run- 
ning down the left side of the picture. 
Tubes and voltages appear to he correct. 
— fC, li. iV., San Francisco, Cal. 

The best way to find the fault is to 
observe the different waveshapes on an 
oscilloscope and compare them with 
those shown in the RCA instruction 
manual. If you can improve the condi- 
tion somewhat by lowering the bias on 
the 6SK7 sync amplifier, the trouble 
may lie in the video or the d.c. restorer 
circuit. Measure the bias voltages on 
the GAU6 and 6K6 video amplifier care- 
fully and replace the 0AL5 d.c. restorer 
with a new tube. 

Both slugs on the synch rolock trans- 
former must be properly adjusted be- 
fore any* other circuit can be checked. 
Also try replacing the 6AL5 sync dis- 
criminator and the 6AC7 reactance tube. 
Emission checks are not good enougli 
with these tubes. As a last resort, re- 
place the synchrolock transformer it- 
self, as it may have some shorted turns. 

Poor contrast 

/ own a 16-inch Transvisian TV re- 
ceiver. The contrast is poor. The pic- 
ture tube is a 1GDPA. Will this tube 
work with 13.5 kv on the second anode 1 
—S. C. L., Philadelphia, Pa. 

The contrast depends on the gain of 
the receiver, especially the video ampli- 
fier. If the i.f. sensitivity is satisfac- 
tory, you may need a new video ampli- 
fier tube. As a last resort, a higher 
value plate resistor in the video output 
tube will give you more contrast. 

The 16DP4 may be operated with 
13.5 kv on the second anode without 
damaging it. 

Hash 

Many 630-type receivers which hare 
been converted for larger picture tubes 
and keyed a.g.c. have a faint hash. This 
appears on %veak stations and I feel 
sure that it is not an external interfer- 
ence.—H, W., Brooklyn, X. V. 

There are several possibilities. It may 
be a 4.5-mc beat which becomes more 
apparent when a direct connection is 
made from the detector to the first video 
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amplifier, necessary for keyed a.g.c. A 
4.5-mc trap in the last video amplifier 
will eliminate this. 

The hash may also come from i.f. 
misalignment, especially the traps. Re- 
alignment is necessary when a.g.c. is 
added to the 630. To disable the a.g.c, 
simply shunt a 3-volt battery across the 
bias source with the negative side to 
the bias and the positive side grounded. 

A third possibility is that the hash 
may not be apparent on the smaller 
screen, but only on the larger picture 
tube. However, some a.g.c. circuits alter 
the video amplifier response curve and 
cause a loss of detail. In that case the 
fault is not in the a.g.c, but in the 
values of the video peaking coils. It 
may be necessary to use new coils. 

No picture 

/ have an RCA 730 TV2 on which I 
can*t get a picture. Sound and raster 
are O.K. All tubes check good. — E. S., 
Chicago, III. 

If sound and raster are O.K., the 
trouble must be either in the picture 
i.f. amplifier, the video detector, or the 
video amplifier. While tubes may check 
good in a tester, it is better to check 
them by substituting new ones. This 
is especially important in the case of 
the 6AL5 video detector. 

Barring tube failure, a close inspec- 
tion for broken leads, poor tube socket 
contacts, charred resistors, etc, in the 
i.f. and video amplifiers may show the 
defect. Next measure all plate voltages. 
If the defect still is not apparent, check 
each coupling capacitor by shunting it 
with one known to be good. If you have 
an oscilloscope, you can trace the pic- 
ture from the second detector to the de- 
fect. Measure the detector output. A 
small d.c. voltage should be developed 
across the diode load resistor as the 
set is tuned from one active channel to 
another. If no change occurs, the trou- 
ble can probably be localized in the 
video i.f. amplifier. 



Distorted picture 

An Emerson model 571 takes a few 
minutes before the test pattern becomes 
round. After another 5 minutes, the pic- 
ture at the left side stretches while at 
the right it remains normal. Changing 
tubes in the horizontal deflection circuit 
did not help.—B. F., Brooklyn, N. Y. 

A defective capacitor is probably the 
fault. This is most likely one of the 
coupling capacitors going to the hori- 
zontal output amplifier grid. Checking 
such a capacitor with a meter is not 
sufficient as it apparently goes bad only 
when heated up. The best method is to 
substitute a good capacitor for each 
coupling capacitor and for the charge 
and discharge capacitor (C-59) in the 
plate circuit of the horizontal discharge 
or sawtooth generator tube. 

Paper and electrolytic capacitors are 
more likely to become leaky than micas 
or ceramics, although the latter may 
become intermittent. 

Airplane flutter 

Whenever an airplane passes over my 
house, a diagonal white line appears 
and the picture moves on my Dc Wald 
BT100 TV set, chassis G30.—N.B., Eliz- 
abeth, N. J. 

This set does not have a.g.c, and 
therefore you get the airplane flutter. 
When a plane passes over rapidly, the 
reflected TV signals change slightly in 
frequency. Unless you are willing to 
add a special tube and make several 
wiring changes, you cannot get rid of 
this effect on your present set. 

A special keyed a.g.c. is used in many 
1950 TV sets to compensate for airplane 
interference. Tech-Master Products of- 
fers a Keyed A.G.C, Kit, available in 
most radio supply houses, to eliminate 
airplane flutter in 630-type sets. This 
kit contains all parts and mounting 
brackets to eliminate the need for ad- 
ditional holes in the chassis and major 
circuit changes. Complete instructions 
are furnished with the kit. 
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Television 




By WILBUR J. HANTZ 



THE time-base generator is an im- 
portant part of the cathode-ray 
oscillograph. The signal to be in- 
vestigated usually must be plotted 
as some function of time. This is done 
by feeding the signal to one pair of de- 
flecting plates while a second voltage, 
proportional to time, is fed to the other 
pair. The circuit that generates this lat- 
ter voltage is called a sawtooth time- 
base generator. Not only used in oscillo- 
scopes, the saw-tooth generator is es- 
sential to TV because it separates the 
picture for transmission and puts it 
back together at the receiver. 

To better understand the sawtooth 
generator, suppose we analyze a sim- 
ple form using a neon bulb as in Fig. 1. 
The capacitor C charges through R 
from the supply voltage at a rate de- 
pending upon the R-C time constant 
(the time required for the voltage on 
the capacitor to reach 63% of the ap- 



IMEG 
20OV0C ( 
NEON 



T 



Tire "voltage" 
— o voltage 



TIME + 

Fig. 1 — This neon lamp circuit is the 
simplest form of time base generator. 

plied voltage) which is the product 
RxC or 200,000 microseconds. During 
the charging time, the neon bulb is an 
open switch. If the conducting point of 
the neon bulb is 100 volts, it will fire 
when the capacitor charges to that val- 
ue and discharge the capacitor. Then 
this process repeats, charging and dis- 
charging the capacitor. The output volt- 
age waveshape is in the shape of a saw- 
tooth due to the capacitor charging volt- 
age rising along a logarithmic curve to 
the conducting point and then discharg- 
ing rapidly to the extinction point. 
These intervals continue as long as the 
voltage is applied. The frequency de- 
pends upon the supply voltage, the igni- 
tion voltage of the lamp, and the R-C 



time constant. Usually the R-C time 
constant is varied by switching in dif- 
ferent capacitor values, providing a 
rough frequency control, while R is 
varied for a fine adjustment. However, 
the neon sawtooth generator is not 
often used because it is difficult to 
synchronize. 



+300V 



884 3, 




25 25v 



Fig. 2 — A thyratron sawtooth generator 
with frequency from 20 cycles to 30 kc. 

In Fig. 2 is shown a circuit that op- 
erates in the same way but uses an 884 
thyratron. The charging capacitor C 
consists of a number of capacitors of 
which any one can be switched in to 
provide a frequency range of 20 cycles 
to 30 kc. The higher frequencies are 
reached by the smaller capacitors. The 
grid bias may be used to control the 
firing point but it cannot control the 



extinction point. If the grid bias is 
made less negative, the firing point 
will be lowered and the capacitor 
charges to the thyratron's firing point 
more quickly, increasing the operating 
frequency. The 884 is easily synchron- 
ized by applying part of the observed 
signal to its grid. If the signal fre- 
quency is very nearly a multiple of the 
frequency of the sawtooth wave, the 
gas triode will be forced to lock in and 
the observed pattern will be stationary. 

Single sweeps 

In some cases the signal to be ob- 
served exists only for a short time and 
then disappears. This is called a tran- 
sient. If the ordinary sawtooth genera- 
tor is used for such a signal, the elec- 
tron beam moving across the face of the 
cathode-ray tube is independent of the 
beginning of the transient and there is 
no way to determine when it occurs. 
This problem is solved by using a 
single-stroke sweep generator that gen- 
erates a time base only when the tran- 
sient occurs. The sweep is started by 
the transient itself or some identical 
signal voltage applied to the sync input 
terminals. 

An ordinary thyratron sweep circuit 
can be used for this purpose without 
much change. 

In the circuit of Fig. 3, the plate of a 
diode-connected (>C5 is connected to the 
plate of the 884 thyratron through a 
small resistor. The cathode of the diode 

+J00V 




-j^^ L Sh*E 



;iaN0AW) SWEEP 

Fig. 3 — A thyratron single sweep circuit for observing transient signals. 
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cally charged particles for their part 
repel the point with the same force 
with which they are in turn repelled by 
it. This is the basis of the electric 
windmill (Fig. 3). 

In denser air the electric wind blows 
slowly, though this is compensated by a 
greater impulsive force or impact, com- 
pared with the energy used. In thinner 
air its velocity is higher, but the impul- 
sive force is less com- 
pared with the energy 
produced. In denser air 
the electrically charged 
particles (charged mole- 
cules, ions, or electrons) 
pass between the un- 
charged molecules of the 
medium and drag them 
along, at the same time, 
of course, the particles' 
initially very rapid flight 
being thereby slowed 
down. Accordingly, if 
there is a great deal of 
air around the charged 
particles, a large mass 
of air is set in motion- 
but with only a small 
velocity; if the air is 
thin, the charged parti- 
cles encounter fewer un- 
charged molecules, and 
the velocity of the gas 
streaming away is cor 
respondingly higher. In 
a highly evacuated Geis- 
sler tube, for example, 
the molecules and atoms 
which fly from the anode 
develop mean velocities 
of 30 to 250 miles/sec, 
whereas in contrast to 
this the cathode emits 
free electrons for the 
most part which, because 
of their small mass, can 
reach velocities of 56.000 miles/ sec. 

For a given quantity of energy sup- 
plied, the recoil action increases with 
the increase in the quantity of matter 
repelled, but the velocity of repulsion 
diminishes. This is also true in a vac- 
uum where all the repelled particles are 



soon come along which will carry off 
the charge unit brought in, the poten- 
tial will no longer rise as high, and the 
particles will move slowly, but in com- 
pensation for this, the current strength 
increases. 

Furthermore, the recoil effect on an 
electric windmill is greater the denser 
the air medium, (n the case of denser 
air or lower potential, the particles 



WHO IS DR. OBERTH? 



Modern rocket research moy be said to hove two "fathers", the American Prof. Robert 
H, Goddard ond the German Prof. Hermonn Oberth. Chronologically the priority belongs 
to Goddard; he was born in 1882, Oberth in 1894. Goddord published his first work on 
rocket theory in 191?, Oberth in 1923. The importont ond significant difference wos thot 
Goddard colled his book A Method of Reaching Extreme Altitude*, while Oberth boldly 
wrote The Rocket Into Interplanetary Space on his title page. The "two fothers" of 
modern rocket research are, therefore, the fathers of cousins: Goddard got the theory 
of rockets underway, Oberth the theory of space travel. 

Having been associated with Oberth in his "eorly days" I find it difficult to write 
just a snort introduction about him. Mention of his name noturolly invokes countless 
memories. Of evenings spent ot the shore of the Boltic Sea, looking for the plonets ond 
talking about their surfaces. Of night walks through the Tiergarten in Berlin, discussing 
long range rockets. Of discussions of moving under lunar grovity. taking place in the 
shifting sonds of the enormous moonscape which Fritt Lang had built in the Ufa studios 
in Neubobalsberg neor Berlin for the film The Girl in the Moon, oil copies of which 
were hastily called back later by the Noxis when the research institute in Peene- 
munde wos organized. 

Whether you want to coll Prof. Oberth a German, on Austrian or a Rumanion depends 
entirely an the definition you have in mind. He was barn in the city ot Hermannstodt in 
Transylvania on June 25, 1894. The people in that area constituted a German "colony" 
much like our so-colled Pennsylvania Dutch. Since his fotner was a physician it seemed 
indicated thot the sOn wOuld be one too. But, at the University of Munich, where he went 
to study medicine, he also studied physics and astronomy, gradually with more and 
more emphasis on their mathematical aspects. When the first World War broke out 
he was drafted into the Austrian ormy and finolly assigned to the Medicol Corps. The 
periods of idleness to which every man in uniform is subjected were the times when 
Oberth first thought about space ships ond when the foundations of space travel theory 
began to form in his brain. 

After the war he wrote his boo\ Die Rokete iu den Plonetenraumen. Almost simul- 
taneously with its publication he got his first job: that of professor of mathematics in 
Mediosh, Transylvania. The book was a small one, as far as volume is concerned, not 
quite o hundred pages of mostly mathematical type. Judging in retrospect over a quarter 
century of time one con be sure that it will later be said that this boo changed human 
history, as profoundly as Columbus' trip across the oceon. 

After having helped Fritz Lang wi h hi; movie and soT»e experimental work on roe'eets 
in Be lin in 1929-30, Oberth had to return to Transylvonio since nobody then saw any 
reason for spending money on rocket research After the Nazis had taken power in 
Germany Oberth was called to Germany and after several ond long delays was finally 
sent to the rocket research institute at Peenemiinde. where the V-2 rocket wos created. 
But while Oberth found many of the principles he hod first worked out embodied in that 
racket, he olso found o virtually finished rocket on arrival, ond did not contribute directly 
to the V-2. 

Herr Oberth is the Hoiorory President of the German Space Trovel Society which was 
re constituted offer the war He was the first to win the French REP-Hirsch Prize before 
the wor. He was the first man to be mode on Honorary Fellow of the British Interplanetary 
Society. And— most importont of alt— he wos the first who took the idea of space travel 
out of the reolm of dreoms ond transferred it to the department of science. — Willi Ley. 



need no longer be pointed, and the 
charged particles are emitted from 
rounded or flattened surfaces and pro- 
ceed in a direction perpendicular to 
the surface. 

If air or other gases are completely 
absent, such a stream of particles can 
be generated only if the electrodes 
themselves supply the particles. This 
is the case, for example, of the hot 
cathode which surrounds 
itself with a cloud of 
electrons, of the potas- 
sium-containing photo 
cell which upon irradia- 
tion with ordinary light 
emits charged particles, 
or of anodes which either 
liberate gases or which 
consist of fused salts as 
in the von Gehrke-Reich- 
enheim method and from 
which individual ions are 
torn loose, etc. 



Electrodes 



Table l^-c and mjm^ if v,-v # =:6.5 km/sec 


(Wt-c) 


2 3 4 S A 10 IS 


m ? 
mi 


24 8.4 S.I 3.4 2.94 1.94 1.39 



electrically charged and the latter no 
longer drag along any uncharged mole- 
cules in their flight. In this case, when 
there is very little matter repelled, the 
electricity carried along will accumulate 
to form a high potential — causing a 
more rapid flight of the particles. When 
more particles are present, one will 




Fir. 2 — If the electric charge on the 
point is st-ong enough, it creates a 
wind that will blow out the candle. 
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which are flung off nevertheless remain 
longer in the neighborhood of the ro- 
tating wheel, and therefore have more 
time in which to exert their repulsive 
force on it. 

Accordingly, as indicated in equation 
(1), it is possible with the same con- 
sumption of material to develop a 
greater recoil momentum In highly 
rarefied gases, as a result of the high 
recoil velocities (though at the cost of 
greater expenditure of energy). 

A perceptible electric wind arises 
only when enough electrically charged 
molecules are set in motion. In dense 
air the electric wind can be produced 
only in the vicinity of charged points 
where the charge density is very large, 
unless Ihf poten- 
tials are millions 
of volts. But if we 
are dealing with 
high rarefaction 
of the surrounding 
gas, the electric 
density is sufficient 
to charge a suit- 
able percentage of 
the surrounding air 
molecules; in which 
case the electrodes 



Accordingly, the elec- 
trodes of the electric 
spaceship might look I'ke 
the model in Fig. 4. This 
shows a cylinder whose 
walls and one end are 
impermeable to both gas 
and electricity, but the 
other end of which is fit- 
ted with a permeable ma- 
terial. This end can be 
either porous or at least 
permeable so far as the 
contents are concerned. 
In the cylinder is a sub- 
stance which, if the end 
piece is porous, had best 
be a liquid, though it can 
also be a solid if its va- 
por tension is high 
enough (solid carbonic 
acid or ice). This material, or at least 
its vapor, oozes through the porous 
end of the cylinder. Since the cylinder 
is highly charged, the charged particles 
fly off with considerable velocity. 

The quantity of matter which trick- 
les through the porous end of the cy- 
lindrical electrodes depends on the na- 
ture of the porous material and on the 
chemical nature and temperature of the 
contents of the cylinder. It would be 
most useful to provide the electrode 
with an electric heating device, which 
would keep the temperature at the de- 
sired level. Then the velocity of efflux 
and acceleration could be regulated. 

Up to now everything pertaining to 
the invention of the electric spaceship 



CHARGED PARTICLES . 

4t 



Fig. a— An electric 
windmill. Charges 
leaking off the 
points create a re- 
action force that 
makes th<» vanes 
of the mill rotate. 



PERMEABLE CLOSURE 

Fi<*. 4 — Electrodes for the spaceship. 
Charged particles oo7mg through the 
end are repelled by the charge within. 
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is quite clear. But in the second part of 
this article, I shall make several reser- 
vations. Problems arise which can be 
solved only when enough measurements 
and data concerning the nature of in- 
terplanetary space are available. 

For example, the behavior of the elec- 
trodes of Fig. 4 can be predicted only 
when the effect of various radiations 
which are absorbed by our atmosphere 
on the processes taking place at the 
porous end of the electrode is known. It 
is therefore pointless to introduce de- 
tailed calculations based only on the 
experience gained from Geissler tubes. 

One possibility 

This uncertainty is particularly large 
in the selection of the source of current. 
It appears that a thermopile would be 
the simplest and most suitable device. 
Fig. 5 shows a piece of the thermopile 
on an enlarged scale and in a rather 
schematic representation. 

The dashed arrows indicate the inci- 
dent rays of the sun. One junction of 
the thermopile is turned to the sun and 
is also irradiated by reflected sunlight 
from below: the other junction is in the 
phade. The sheet-metal strips can be 
soldered together on the earth and 
wound on a drum in such a way that 



they are bent in the proper position on 
the upper side, which can be done very 
easily mechanically. If one wants to go 
further, one can either roughen the 
strips in those places shown in black in 
the diagram or paint them black, and at 
the same time polish the places shown 
in white. The effectiveness of the ar- 
rangement will be increased by this op- 
eration. From measurements of the 
temperature of the surface of the moon 
it is possible to calculate that the side 
turned to the sun will be heated to 
about 140° C, while the side in the 
shadow will drop to a temperature of 
100° C. below zero. 

The potential difference between two 
adjacent metal strips is only of the 
order of a hundredth of a volt, but 
when several hundred thousand of these 
are soldered together in series, a 
marked difference of potential between 
the ends can be obtained. These con- 
nected strips could be wound about the 
spaceship in a helical line, and, since 
the acceleration of the spaceship is 
small, as has been brought out above, 
it would hardly be necessary to rein- 
force or stiffen this helix. 

The question now, however, is wheth- 
er it will fulfill its function; for it is 
possible that certain cosmic radiations 
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The principles of rocket propulsion 
are interesting to contemplate. 

If the mass of the material expelled 
each second with a velocity Ct is mi, 
then the recoil momentum is measured 
by: 

P t = miCi (1) 
However, the total energy which 
must be expended on this propellant 
in each second to set the mass mj in 
motion with the velocity Ci, to get 
this recoil effect, is: 

Ei = M>m lC ^ (2) 
If we consider another mass m* 
with the velocity ci» f then the corre- 
sponding equations are: 

= m-ci (3) 
E 2 = ^m-jc-r (4) 
If the source of energy does the 
same work in both cases, then 
Ei = E-2 

and from equations 2 and 4 we have: 
m i c i - = m:»C2- (5) 

If we now eliminate mi from equa- 
tions 1 and 5, then divide the result by 
equation 3 we get: 

Pi:P L »=c 2 :ci (6) 

This means that for equal work 
performed by the source of energy, 
the recoil effect is inversely propor- 
tional to the velocity of efflux. That is, 
the smaller the velocity of efflux, the 
greater the recoil itself. 

But it follows from equation 5 that 
the loss of material depends on the 
square of the velocity of efflux. This 
means, in agreement with equation 1, 
that the mass of propellant is con- 
sumed more sparingly the higher the 
velocity of efflux, but this is at the 



cost of greater energy consumption. 

For example, if the electric space- 
ship expels 10 tons of matter at the 
rate of 10 km/sec and during this 
time it reaches a velocity of 2 km/sec, 
it would be able to expel only 2.5 tons 
of propellant and reach a velocity of 
only 1 km/sec with a velocity of ex- 
pulsion of 20 km/sec. But if it worked 
four times as long, it would again 
consume the original mass of 10 tons, 
but would then reach a velocity of 
4 km/sec. 

We are dealing here with an in- 
verse relationship. For a given 
amount of energy, the more rapidly 
the mass is expelled, the smaller is 
the amount which can be expelled in 
unit time, and the slighter is the 
recoil and hence the acceleration. But, 
using the same quantity of propellant, 
the spaceship can continue to accel- 
erate for a longer period of time. This 
longer period of time has the same 
ratio to the shorter period as the 
square of the higher velocity of efflux 
has to the lower velocity of efflux. 
Therefore the spaceship reaches a 
velocity at the end of the longer pe- 
riod of acceleration which has the 
same ratio to the velocity reached in 
the shorter period as the higher 
velocity of efflux has to the lower. 

The electric spaceship is certainly 
not very exacting as to the fuel it 
would use. Anything might serve as 
propellant — if it will diffuse readily 
through the porous end of the cylinder 
and if it is sufficiently inert so it will 
not attack the walls of the electrodes. 



might cause an equalization of the po- 
tential difference between the metals at 
the ends of the thermopile, somewhat 
in the way the electron cloud about a 
hot cathode tends to bring about the 
same result. It is also possible that the 
traces of gases found in cosmic space 
might discharge the electric charge 
built up in some other way than the 
desired one (though I do not believe 
this will happen), and so on. 

Ulinski, the first to suggest such a 
thermopile (though his design was not 
very promising), thought of providing 
it with an insulating coat. But an ap- 
plication of this sort would have con- 
siderable weight and would tend to pre- 
vent the warming and cooling of the 
proper junctions. Furthermore organic 
materials would soon be destroyed by 
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Fig. 5 — Series-connected thermopiles 
have been proposed as a method of 
collecting energy to drive the spaceship. 

the cosmic radiations, an insulating 
coat of glass or some ceramic material 
would easily crack and split off, because 
of the temperature difference and the 
corrective bending of the metal helix, 
etc. I do not mean to imply that Ulin- 
ski's suggestion cannot be realized, but 
simply wish to indicate that many ques- 
tions regarding it remain unanswered, 
and that the final result might very 
well be far less promising than it ap- 
peared at first sight. 

In Part 2 of this article we shall con- 
sider the detailed description of a feasi- 
ble spaceship and its powerplant. 

1. Other figures are frequently Riven for both the 
distance of the orbit above the earth and for the 
velocity of rotation. This ia due to the fact that 
the authors concerned have failed to take into 
account the fact that this station would not travel 
about the earth in one solar day of 24 hours, but 
in a sidereal day. if it is to remain over the same 
meridian. 
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Relays Do Simple Arithmetic 

Part III — How to use relay adding 
eircuits for subtraction and mul- 
tiplication in the binary system 

By EDMUND C. BERKELEY* and ROBERT A. JENSEN 



IN THE two earlier articles we have 
seen how an electric brain can: 
1. store information in a register; 

2. transfer information from one 
register to another; and 

3, add two numbers expressed in 
binary notation (the scale of 
two) . 

Being interested in constructing a 
relay calculator, in this article we shall 
consider subtraction and multiplication 
using relays. 

We shall keep to binary numbers for 
the present for three reasons: It is easy 
to carry out the operations we are 
interested in. Also, binary notation is 
good for electron-tube calculating cir- 
cuits as well as relay calculating 
circuits. Finally, it is a good introduc- 
tion to the circuits needed for calculat- 
ing in the decimal scale. 

Suppose we wish to subtract the 
binary number 101 {read "one-oh-one," 
meaning one 4 plus no 2's plus 1, or 5) 
from the binary number 1 1 1 C (read 
"one-one-one-oh," and meaning one 8 
plus one 4 plus one 2 plus no Ts, or 
14). We write 101 under 1110 and 
subtract: 

1110 
101 



1001 



How do we manage to subtract? We 
recall the binary addition table: 

o; 



o i 



l 10 



Then we say under our breath, for the 
first column at the right: "1 from 0 
does not go, borrow 1 ; 1 from 10 (read 
4< one-oh" not "ten") is 1, write down 1," 
For the next column, we say, remem- 
bering the borrow: "0 from 0. write 
down 0." For the third column: "1 from 
1 is 0, write down 0." For the last col- 
umn: "nothing from 1 is 1, write down 
1." The result is 1001 (read "one-oh- 
oh-one," meaning one 8 plus no 4's plus 
no 2's plus one 1, or 9) just as we 
would expect it to be. 

We could set to work and design a 
circuit which would reproduce this 
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process and give the precise result we 
desire. But isn't there an easier way? 

There is an easier way to subtract — 
by using the addition circuit shown in 
the last article, and using the mathe- 
niatical fact that subtracting a number 
is the same as adding the complement. 

To make the idea of complement 
clear, let us return for a moment to 
decimal notation (the scale of 10) and 
consider a desk adding machine having 
just five columns. Suppose we consider 
a number 864 (eight 100's plus six 10's 
plus four l's). Suppose we set the 
machine at 0 and subtract 864. We 
will obtain 99136. This is called the 
complement of 864 (also called the tens 
complement of 864). For, if we take 
864 and 99136, and add them, we get 
100,000; but the extreme left-hand 
digit (the 1 ) being beyond the capacity 
of the five-column adding machine, it 
vanishes and the result is 00,000 or 
zero. (In a mach ine of ten columns 
instead of five the complement would 
be 9,999,999,136, correspondingly.) 

Xow to subtract 864 from any num- 



ber — suppose it is 3,145 — we add the 
complement: 

3145 3145 
- 864 -f 99136 



2281 102281 
The extreme left-hand digit in 102,281 
will disappear off the machine, giving 
2,281 as the result, which is correct. 

The complement (such as 99,136) is 
easily found for any number (such as 
00,864) by two rules: 

1. take each digit away from 9 
(obtaining what is called the 
nines complement, in this case 
99,135); 

2. add 1 to the result (obtaining 
in this case 99.136, the tens 
complement) . 

What is the analogue in binary nota- 
tion to these complements in decimal 
notation? In decimal notation we have 
a nines complement, nine being one less 
than ten, the base of the scale of nota- 
tion; so, in binary notation, we shall 
have a ones complement, since one is 
one less than two, two being the base 
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of the scale of notation. We obtain the 
ones complement of a binary number 
by taking each of its digits away from 
1. The twos complement is then equal 
to the ones complement plus 1. 
So to subtract in binary: 

1. find the ones complement of the 
number, by taking each digit 
away from 1 ; 

2. obtain the twos complement by 
adding 1 to the ones comple- 
ment; 

3. add the twos complement, and 
discard the extreme digit on the 
left. 



Suppose we do this arithmetically 
first, and then examine a series of cir- 
cuits which will produce the same re- 
sult. Let us return to the example of 
subtracting 101 from 1110. Let us 
assume that we have a five-column 
binary calculator. The ones comple- 
ment of 101, then, is 11010; adding 1, 
we get the twos complement, 11011. 
We add: 

1110 
+ 11011 



101001 

The extreme left-hand digit 1 vanishes 



("goes off the keyboard") and the re- 
sult is 1001, the same result as before, 
as would be expected. 

Subtraction circuits 

A series of circuits for subtraction 
is shown in Fig. 1, First (see part 1), 
the number to be subtracted is stored 
in the C register in relays C5 to Cl. 
The example shows 101 stored (or 
00101) where the first 0 tells us the 
number is positive. The C3 and Cl 
relays only are energized as shown in 
red. At Time 1, terminal Tl holds 
these relays energized through their 
hold contacts. 

At Time 2 (see part 2), the ones 
complement of the C number is ob- 
tained, by reading out from terminal 
T2 through normally closed contacts of 
the C relays, into the D relays. Hence, 
the number stored in the D relays is 
11010, precisely the ones complement 
of 00101. 

All the rest of the calculation is 
"reduced to the previous case," as the 
mathematicians say: reduced to trans- 
fers and additions, which have been 
described in earlier articles Wit are as 
follows : 

The D number — the ones complement 
— (see part 2) is transferred via the 
transfer circuits of part 4 into the 
augend relays of the addition circuits 
(see part 5). A constant 1 stoi'ed in 
the relay El (see part 3) is trans- 
ferred (see part 4) into the addend 
relays of the addition circuits (see 
part 5). The sum obtained in the sum 
register, the S relays (see part 5), is 
routed back via the transfer circuits of 
part 4 (and perhaps via an extra 
temporary storage register) into the 
addend relays of the addition circuits. 
So at this point we have the twos 
complement of the number to be sub- 
tracted, stored in the addend of the 
addition circuit. 

Next, the number to be diminished is 
transferred from whatever register it is 
stored in via the transfer circuits of 
part 4, into the augend relays (see part 
5) of the addition circuit. 

Then finally we pulse the addition 
circuit a second time, and the result of 
the subtraction is produced in the sum 
register of the addition circuit. 

Note that the transfer circuits of 
part 4 are here assumed to transfer a 
five-digit binary number from a five- 
relay register via a five-line bus into 
another five- relay register. The trans- 
fer circuits of Article I of this series 
show only two-relay registers and a 
two-line bus; but the extension should 
give no difficulty. 

Plus and minus numbers 

At this point we start thinking again 
and say to ourselves, "It is foolish to 
have a calculator that can only handle 
positive numbers. Our calculator should 
handle both positive and negative num- 
bers. How shall we arrange that?" 

A good answer, though not the only 
one, is to agree that the extreme left- 
hand digit of the number will tell the 
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Fig, 2 — A relay multiplication circuit. It is really an adding circuit which shifts 
successive multiples of the multiplicand to the left and adds them. 
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sign of the number, whether pins or 
minus. For example, in decimal nota- 
tion, with a five-column calculator, we 
would stop using the fifth column from 
the right for showing digits. Instead 
we would say: "If it holds 0, the other 
four digits are a positive number; if it 
holds 9, the other four digits are the 
complement of a negative number." 
For example, 09136 would mean +9136, 
but 99136 would mean -864. As a re- 
sult, the machine would be unable to 
express any number greater than 
+9999 or less than -9999. 

In binary notation we can do almost 
the same thing. We say, "If the ex- 
treme left-hand digit is C, the remain- 
ing digits make a positive number. If 
that digit is 1, the remaining digits 
are the complement of a negative 
number. " 

We need to adjust our calculating 
circuits for adding two numbers which 
are both positive, or both negative, or 
one positive and one negative. We also 
need to adjust our calculator to ring an 
alarm in cases where the result is 
beyond the capacity of the calculator — 
that is, beyond +9999 or -9999 in terms 
of the example given above. A third 
consideration is the decimal point or, in 
binary notation, the "binal M point. In 
fact, there are a number of little adjust- 
ments needed. But it is probably better 
to neglect them at this stage, and go on 
to the next main process, multiplication. 

Multiplication 

In binary notation, the multiplication 
table becomes simply: 

0 1 



00 
01 

or, in other words, 0 times 0 is 0, 
0 times 1 is 0, and 1 times 1 is 1. 
Multiplication becomes either adding 
or not adding, and shifting. 

For example, let us multiply two 
binary numbers, 1101 (one-one-oh-one : 
8 plus 4 plus 1, or 13) and 1011 <one- 
oh-one-one: 8 plus 2 plus 1, or 11) : 

1101 

1011 



1101 
1101 
0000 
1101 



10001111 

The result is 10001111 (one-oh-oh-oh- 
one-one-one-one, or, one 128 plus no 
64's plus no 32's plus no 16's plus one 
8 plus one 4 plus one 2 plus one 1, or 
143), which is of course what we would 
expect from ordinary multiplication of 
13 and 11. 

Fig. 2 shows circuits with energized 
relay contacts in red. Fig. 3 is the 
timing chart, showing how the circuits 
are to operate one after another, and 
over again, for successive digits of the 
multiplier. These circuits are prelimi- 
nary, and not final. 

We have assumed that the multipli- 
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cand (the number to be multiplied) is 
the four-digit binary number 1101, and 
the multiplier is the four-digit binary 
number 1011. They are stcrert in the A 
register (see part 1) and the B register 
(see part 2), 

The general method we have used 
for obtaining their product is: choose 
multiples of the multiplicand, either 
1101 or 0000, according to the succes- 
sive digits of the multiplier 1011 taken 
from right to left 1, 1, 0, 1 (see parts 3, 
4, 5) ; shift these multiples over to the 
left (see part 6) according to the suc- 
cessive positions of the multiplier digits 
(0,1,2,3, or in relay language, 00, 01, 
10, 11); with an addition circuit and 
storage register, add successively the 
shifted multiples (see parts 7, 8). 

Proceeding now to examination of 
the parts of the circuit in detail, let us 
begin with a look at part 4. The select- 
multiple circuit (controlling relay Cl 
in part 4) operates on the multiplier 
1011. This circuit yields at different 
times the successive digits 1, 1, 0, 1 
that select the multiple of the multi- 
plicand. How is this made to happen? 
In part 3, the K relays are energized 
in the pattern 00, 01, 10, 11, (0, 1, 2, 3 
in binary) at successive times. 

In part 5, the multiple of the multi- 
plicand is selected. Its successive values 
are 1101; 1101; 0000; 1101. The con- 
tacts used are a contact of the C relay 
(see part 4) and four contacts of the 
A relays (see part 1); the multiple is 
recorded in the D relays. 

In part 6, the selected multiple, 
recorded in the D relays, is shifted 0, 
1, 2, or 3 spaces over, according to the 
position of the multiplier digit, re- 
corded in the K relays (see part 3). 
The numbers produced by the E relays 
accordingly are: 

000 1 1 0 1, 
0 0 110 10, 

0 0 0 0 0 0 0, and 

1 1 0 1 0 0 0. 

In Part 7, the addition circuit is 
indicated in block diagram, since it was 
treated in full in Part II, of this series. 
The storage register (part 8) is needed 
to transfer the result of the addition 
from the output of the addition circuit 
back into one of its inputs. Using these 
two circuits, the shifted multiples are 
added one after another as indicated 
in Table I. 

The timing of the circuits is shown 



in the timing chart of Fig. 3, A good 
deal of useful information is summa- 
rized in this chart. 

Successive time intervals, 1, 2, 3, 4, 
etc., are shown from left to right. The 
different terminals are shown from top 
to bottom, together with the relays they 
energize. 

Opposite each terminal, the hori- 
zontal line begins at the time when the 
terminal is energized and stops when 
the terminal ceases to be energized. 
For example, the three terminals that 
energize the K relays T3.1, T3.2, and 
T3.3 are energized from time 6 to 9, 
from time 11 to time 14, and from time 
16 to time 19, respectively. The follow- 
ing parts then complete the multiplica- 
tion in four similar cycles. 

Sections of different horizontal lines 
are connected by vertical lines showing 
X's and O's. These vertical lines with 
their marks summarize the functional 
relation of circuits. X marks the relays 
that are energized at a certain time, 
and O's mark the relay contacts 
through which these relays are ener- 
gized. For example, at times 3, 8, 13, 



Table I — Multi plication Seq uence 



Nome 
Partial sum 
1st multiple 
New partial sum 
2nd multiple 
New partial sum 
3rd multiple 
New partial sum 
4th multiple 
Final sum 



Number 

0000000 
0001 101 

0001 101 
001 1010 

0I00III 
_0000000_ 

oioom 

_l I0I000_ 
1000 1 i 1 1 



Relays 
H to J 
D 

H to J 
D 

H to J 
D 

H to J 
D 

H to J 



and 18, the D relays of circuit 5 are 
energized by current flowing from ter- 
minal T5 through contacts of the A 
relays and the C relay. For another 
example, at time 2, terminal T4 is 
energized, and the C relay is picked up, 
reading through B relay and K relay 
contacts. The K contacts at this time 
have not been energized; but this is 
correct, because the first multiplier 
digit has the position 0. 

It should be emphasized once more 
that there are many ways of condens- 
ing and improving these circuits. For 
example, parts 4, 5, and 6 can be com- 
bined, and the C and D relays elimi- 
nated. But the resulting circuit would 
have been harder to understand than 
the separate circuits here shown. 
(To be continued) 
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Fig. 3 — Multiplying circuit timing chart which shows the sequence of operation. 
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VERY few electronic musical in- 
struments of the monophonic or 
melody type are manufactured 
commercially. The best known is 
the Hammond Solovox, which uses a 
system of master oscillator and fre- 
quency dividers to obtain its musical 
range. A complete article will be de- 
voted to the Solovox in a future issue; 
meanwhile we shall discuss another fre- 
quency divider invented by Nicholas 
Langer (of neon-tube organ fame) and 
assigned to Central Commercial Co., 
maker of the Lowrey Organo, which 
will also be described in a coming issue. 
The patent describing the dividers is 
No. 2,480,0159, granted in October, 1949. 

The complete circuit diagram of a 
three-stage divider appears in Fig. 1. 
This circuit takes oscillations generated 
by a master oscillator at a frequency 
one octave above the highest note de- 
sired in the instrument and derives 
from that notes of the top and two suc- 
cessive lower octaves. Additional stages 
may be added to give as many octave 
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divisions as desired. In a monophonic 
instrument, the master oscillator would 
have a variable frequency over at least 
one octave. Depending on the switching 
system used, the corresponding notes of 
the lower octaves would then be heard, 
either one octave at a time or several 
octaves in unison. 

How the divider works 

Unlike many divider circuits, this one 
is aperiodic or nonresonant, and is very 
nearly independent of actual frequency. 
It will work over almost the complete 
audio range without any changes. Cir- 
cuit constants of the three stages are 
alike, so that a description of the first 
suffices also for the others. 

The input signal is furnished by a 
master oscillator which should generate 
a nonsinusoidal waveform. A sawtooth 
oscillator would be suitable, as would 
any other furnishing a wave high in 
upper harmonics. A neon oscillator 
would do, but like any other source 
used, its frequency must be stable. The 
signal at the input to the circuit of Fig. 
1 should have predominantly negative 
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Fig. 1 — The frequency dividing network. This circuit provides a total frequency 
range of three octaves if the master oscillator has a range of only one octave. 



pulse form, which in the case of a saw- 
tooth generator would merely require 
that polarity be appropriate. If neces- 
sary, a crystal rectifier could be placed 
in the circuit to short out the positive 
parts of the wave. 

CI and Rl form a simple differentia- 
tor circuit. Essentially it is a highpass 
filter which, when fed a complex wave, 
tends to remove the fundamental and 
lower harmonic components and leave 
only the higher harmonics; the result 
is a rather sharp waveform. 

The triode sections of the first 6SN7- 
GT form a pair of cross-connected am- 
plifiers. The plate of the second feeds 
the grid of the first, and the plate of 
the first feeds the grid of the second. 
When the unit is first turned on, there- 
fore, and there is no signal, the first 
slight electron flow in one tube starts 
the action. Let us assume that this 
takes place in VI and that the grid be- 
comes slightly positive with respect to 
the cathode. There is, then, a small 
plate-current flow through VI, which 
makes its plate become more negative. 
This negativeness is transferred to the 
grid of V2, decreasing V2 plate current 
and making the plate more positive. 
The positiveness is transferred to the 
grid of VI, adding to the positiveness 
there at the start. The whole action 
snowballs in a very short time until 
V2 is completely cut off and VI is con- 
ducting strongly. At that point, the 
grid of VI is receiving the full 150 volts 
positive which the 150-volt supply is 
placing on the plate of V2 in the ab- 
sence of plate current. At the same time 
it is polarized 100 volts negative by the 
bias supply. Its net voltage is therefore 
plus 50 volts, and there the circuit is in 
equilibrium— VI conducting and V2 cut 
off. 

Now let us apply a negative pulse 
from the master oscillator to the input 
terminals. Passing through the Cl-Rl 
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network, the pulse is sharpened and 
transferred through the two 500-mif 
capacitors simultaneously to the grids 
of both triodes. Since V2 is already cut 
off, it has no effect on V2 plate current. 
The negative pulse, when applied to the 
VI grid, however, reduces the positive 
potential there, and as a result VI plate 
current instantly decreases. The plate 
of VI thus produces a positive pulse; 
transferred to the grid of V2 the posi- 
tive pulse starts plate-current flow, 
making the V2 plate negative. The neg- 
ative voltage at the V2 plate is applied 
to the VI grid, assisting the original 
negative pulse from the master oscilla- 
tor. Again the action snowballs, until 
VI is cut off and V2 is fully conductive. 

The next negative pulse from the 
master oscillator reverses .the situation 
again. It is apparent, then, that each 
time a negative pulse is applied, the 
two triodes change states. 

The cathode resistors of 1,000 ohms 
do not change this explanation appreci- 
ably. They are there merely to provide 
an output point of reasonably low im- 
pedance which can be connected to out- 
side circuits without harming operation 
of the divider. 

A full cycle of output from a single 
triode includes one "on" and one "off" 
of plate current. Since it takes two neg- 
ative pulses from the master oscillator 
to make a triode go through this one 
cycle, obviously the output of the divid- 
er is at half the frequency of the mas- 
ter oscillator. Output is taken in Fig. 1 
from the cathode of V2 through a d.c. 
blocking capacitor and a 10,000-ohm 
isolating and leveling resistor R2. 

An additional output is taken from 
the plate of VI by effectively tapping 
down on the plate resistor R3-R4. This 
output is fed to the grids of the next 
similar frequency divider, and so on. 

Each of the cathode outputs is of sub- 
stantially square waveshape and con- 
tains large amounts of odd harmonics. 
It may be fed to following amplifiers 
and tone controls, in which rectifiers 
may be provided to give some even 
harmonics. 

Switching systems 

There are three principal ways in 
which switching may be arranged with 
the Langer frequency-divider circuits, 
though not all of them are suggested in 
the patent itself. 

If the master oscillator itself can be 
varied over a range of several octaves 
without losing stability, the scheme of 
Fig. 1 may be used. Here SI, S2, and 
S3 select the ranges which are to be 
sounded. If, for instance, the oscillator 
covers the top three octaves of the piano 
keyboard, notes 52 through 88 (see fre- 
quency chart on page 42 of the August, 
1950, issue), then, if SI is closed, notes 
40 through 76 will be heard. S2 will 
bring in notes 28 through 64 and S3 
will cover notes 16 through 52. The 
range in which the instrument wil! 
work at any given time may thus be 
selected with the three "stop" switches. 
Since two or all three of them may also 
be closed at a time, the player may 
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bring in unisons with a maximum of 
three octavely related notes at once. 

Fig. 2 shows a switching circuit to be 
used with master oscillators that cover 
only one octave. Each playing key actu- 
ates two s.p.s.t. switches. The lower 
switches substitute different tuning 
components in the master oscillator 
(shown in the figure as a neon lamp). 
The upper ones connect the output of 
the correct divider to the amplifier. 
This is not a very flexible system, as 
each key will only sound one note at all 
times. If there are to be more than the 
three octaves shown in Fig. 2, as many 
keys as there will be notes in the in- 
strument must be furnished. 

A third system, shown in Fig. 3, util- 
izes nine relays to make a three-octave 
keyboard effective over a five-octave 
range when the oscillator is kept with- 
in a one-octave variation range. (This 
latter condition is often necessary for 
stability with many types of oscilla- 
tors. Large tuning range and stable 
operations do not usually go together.) 

As in Fig. 2, the lower bank of key- 
ing switches tunes the master oscillator 
over its one-octave range. The top bank, 
however, energizes relay coils. Three 
relays each are provided for high, low, 
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and middle ranges. With the high-range 
selector switches (the lower three- 
ganged units) closed, pressing any key 
draws sound from its own frequency 
divider. With the middle-range switches 
closed, each key draws sound, from a 
divider giving a tone an octave lower. 
And the low-range switch sounds the 
lowest-octave dividers. One, two, or all 
three switches may be closed at once 
for unison effects. A system like this 
will give much the same effect as the 
Solovox, and as a matter of fact an 
earlier model of the Solovox did use a 
relay system somewhat like this one. 

The relays must, of course, act quick- 
ly and quietly. The diagram provides 
for 6.3-volt a.c. coils, which might well 
be amateur keying relays. These may 
be too noisy, however, and it may be 
better to substitute some small sensitive 
relays. These normally operate in the 
plate circuits of vacuum tubes and re- 
quire very little actuating current. The 
gaps being small and the armatures 
light, they make almost no noise. 

With next month's article we shall 
discuss vacuum-tube tone generator sys- 
tems for use in polyphonic instruments 
— those which, like the organ, can pro- 
duce complete harmony. 
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Fig. 2— Switching circuit for a master oscillator that covers only one octave. 
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THE SAGA OF SLIM STREETER, 
OR 'HOW ACTIVE CAN YOU BE?' 



Have you ever played a game cal- 1 didn't wait 
led Who Am I? One person assumes j wjul^ 
an identity, usually of a famous V* T \^^^^ 
son and the others by asking^^**^ ^e, 
turns about him, try to 
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There is a 



. find out whether he 



i made It all the way 
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Easter Rabbit Calls Hundreds 
To Oats Park for Egg Hunt 



him cilled by 
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day (He goes to neaj 
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Churchill county's children of ail 
ages turned out several hundred 
strong to participate in the Lions 
club annual Saster egg hunt under a 
clear sky at Oats Park Sunday. 

When Radio Slim gave his signal 
over public address at 1:30 to go 
after the eggs, It was a repeat per. 
Tormance of the old legend of the 
Pied Piper, with all the child ren mov- 
j ing Into the egg-l 
tprequl great body which 
VTpst of the kid 
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den by the Easter rabbit Sunday 
morning, and for those who didn't, 
eggs were provided. At least 50 of 
the youngsters were lucky enough to 
turn up with a numbered egg which 
entitled them to a prize. 

Lions Chairman Jerry Donnla and 
hia crew of Paul Osgood, Wayne 
Mills, Schmallng Walker, George 
Chambers and Lou Peck expressed 
thanks to the ladies for their help, 
the announcing 
ed feature this 
y Stores and the 
> each donat- 



^City To Have 
^^pWfliais at Vegasl Noatm Parade 
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decided during the meettaj 
the city council on Tuesday eve 
ng that a float representative o* 
te city of Fallon would be enter*, 
to the big parade planned in con 
Unction with the Nevada State Fai 
nd Rodeo. 
Appearing befort the council urg 
nt: them to enter a float was "R a 
lio" Slim Streeter who at the sanw 
ime thanked the city for the fi 
response to the appeal for 
and words of encourage] 
Legion boys during 
ney. He also 
police for t 
the 
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liobile PA system can give 
you efficient, low-cost ad- 
vertising as 



well as profit 



By PAUL W. STREETER 

THE postwar boom in radio sales 
and repairs has definitely declined 
for many radio shops in smaller 
towns, and many radio repairmen 
have turned to increased advertising in 
various forms tq stimulate sales and 
repairs. More and more radio shops 
are using public address systems for 
advertising, because of their very 
effective results. 

Either direct or indirect advertising 
is most efficient when the equipment 
can be taken to the audience. For that 
reason mobile public address equip- 
ment installed in a car or truck is 
unusually effective. Such equipment 
does not rely on a commercial power 
source and can be easily moved from 
place to place as the movements of the 
audience dictate. 

Direct advertising also may be under- 



taken by most radio shops, using equip- 
ment mounted at the shop. Some exam- 
ples are "broadcasting" ball games; 
using the equipment with Westminster 
chimes as a time service; giving chimes 
or carillon concerts at stated times 
each day; and playing seasonal music 
or entertainment such as Christmas 
carols during the Christmas shopping 
season. This shop- mounted equipment 
may also be used with window displays 
in conjunction with light-cell or 
capacity-operated relays for unusual, 
pedestrian-stopping displays. 

This writer has used one unique 
stunt with unusual effect. As a matter 
of fact, one complete set of PA equip- 
ment became permanently immobilized 
and was not available for any other 
use, but the results more than justified 
the expense. 

Speakers were placed on the roof of 
the building, facing in all directions. A 
Westminster chimes mantel clock was 
obtained and connected to a 35- watt 
amplifier with a guitar contact micro- 
phone, fastened to the clock case with 
Scotch tape. A time switch, similar to 



those used to turn on electric signs, 
was connected in the amplifier circuit 
to turn the amplifier on just before 
9 am, and off just before 8 pm. 

The equipment was placed in a back 
room, the microphone gain turned up, 
and comments awaited. They weren't 
long in coming! They ranged from 
"ooh's" and "ah's" from old ladies, to 
nice front page write-ups in both the 
local papers. 

The clock is checked twice a day 
against standard time broadcasts from 
WWV. the Bureau of Standards sta- 
tion in Washington, D.C., and is accu- 
rate to within 1 second at noon each 
day. Many clerks in neighboring stores 
are using the service as a noon whistle! 

The Westminster chimes are pleas- 
ing, novel, and a source of intense 
advertising, as everyone within listen- 
ing distance is reminded four times an 
hour, all day long, that we are very 
much in business. Original cost of the 
equipment is not large, and mainte- 
nance is practically nil Advertising 
results are tremendous, and we have 
won a lot of good will. 

RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



Audio 



II 



In addition to the chimes, 15 minutes 
of recorded carillon music is given each 
evening just before the motion picture 
houses open and at 10 o'clock each Sun- 
day morning. These carillon recordings 
are not expensive and can be obtained 
in either 33^- or 78-r.p.m. platters. We 
have about two dozen recordings in 
stock and have a variety to choose from 
since only three are played during each 
evening's concert. 

Many shops have made it a practice 
to have their public address equipment 
available for community activities at 
no charge. 

One example of this which comes to 
mind is a parade held recently to pub- 
licize a Community Chest campaign 
being undertaken in the writer's local' 
ity. About a month in advance, the 
parade committee canvassed the mer- 
chants (including this writer), asking 
each to have a float or other entry in 
the parade. We suggested that we be 
allowed to "announce" the parade as it 
passed the judges' stand. Permission 
was gladly given — those in charge were 
delighted with the offer, and their 
whole-hearted cooperation was readily 
obtained. A letter was secured from 
them, outlining the permission granted. 

We took this letter to one of the 
local automobile dealers and he agreed 
to "sponsor" the announcing, and to 
furnish one of his new demonstrators 
(with suitable signs, of course), on 
which we would mount the PA equip- 
ment. Other merchants were ap- 
proached to get information on their 
entries. This information was for the 
use of the announcer during the parade. 

The chief of police was asked for 
permission to cruise along the parade 
route with the sound car before the 
parade, to entertain the crowd with 
recorded music, to locate strayed young- 
sters, to keep the crowd back of the 
curb line, etc. The event was a great 
success from every standpoint, and the 
sponsor wrote out a check for $75 with 
a big smile the following day. It was 
well-spent money for him. He reported 
later that four sales of new cars 
resulted from the project. 

Every event that we handle is fol- 
lowed up in a few days by form letters 
sent to sponsors and committees in 
charge of the events, asking for their 
comments on our performance. Results 
of these form letters have shown a 
remarkable similarity — the public ad- 
dress equipment, being mobile, really 
reaches the public. Sponsors have been 
shown the value of this kind of adver- 
tising, and today we have bu'; to phone 
a prospect to get him to sponsor an 
event. 

Every effort should be made to com- 
municate with committees in charge of 
an event as far in advance of the date 
of the affair as possible. This should 
always be done by a personal call, never 
by mail. It must be done to insure that 
complete arrangements will be made in 
time to put on a good, intelligent job 
of announcing. 

The chamber of commerce or some 
leading merchant will want to sponsor 



programs of Christmas music in the 
business district during Christmas 
shopping hours. Re-entrant speakers 
can be placed on lighting poles along 
downtown Main Street. Driven by a 
medium-sized amplifier coupled to an 
automatic record changer, the installa- 
tion will require a minimum of atten- 
tion. The "works" can be placed in the 
radio shop if it is conveniently located, 
or in the back of some store on the 
street. The speakers, with the radio 
shop's name inside the bell, are sign 
boards advertising the radio shop all 
along the street. 

Many events of local interest are 
also the subject of local radio broad- 
casts. Parades, air shows, rodeos, etc., 
generally can be used as radio broad- 
cast material. The aggressive public 
address ope ^or whose equipment is 
used at any ^ .ent of this kind will also 
arrange In carry the broadcast sta- 
tion's annjuncer on his speakers. Since 
radio station microphones are sensitive, 
precautions have to be taken to elimi- 
nate audio feedback and echo effects 
from the PA speakers to the micro- 
phone. By placing the equipment in 
position well ahead of time, these prob- 
lems can be ironed out easily. 

Fairs, races, carnivals, air shows, 
and other events all have considerable 
use for public address equipment, an- 
nouncing, and prior publicity from 
mobile units. Since most of these events 
occur during local or national holidays, 
they can become a source of additional 
income and will occupy time that will 
not be put to use otherwise. The an- 
nouncing of these events can be broken 
down into three distinct divisions: (a) 
crowd control before the start of the 
"doings", (b) announcing the event, 
and (c) crowd and traffic control after- 
ward. Crowd and traffic control before 
and after the show is all too often un- 
organized, with the result that patrons 
are inconvenienced and traffic hazards 
ensue. 

Fire, police and sheriff departments 
welcome the use of the equipment dur- 
ing emergencies. Every effort should 
be made to see the local officials to 



acquaint them with the possibilities of 
using the equipment in their work. We 
have been asked to clear streets of 
parked cars, assist at road blocks, at 
mounted posse activities, major fires 
(both in directing firefighters and in 
traffic control), and to direct traffic at 
intersections during rush hours. 

Many lodges, fraternal organizations, 
and clubs hold dances periodically that 
are open to the general public. Com- 
mittees in charge of the dances in- 
variably had "intended" to get in 
touch with us. When the chips are 
down, however, we notice that we made 
the contacts. It is good policy to go 
after the business — don't wait for it to 
come to you. 

All good publicity helps the radio as 
well as the public address business. It 
is well to develop a good "mike voice" 
and personality. Never inject your 
personal opinions or relate personal 
experiences over the system. Be factual 
in announcing events. During a pause 
in the activities, it is better to turn on 
a recording rather than try to keep a 
mike "hot" when there is nothing to 
talk about. Proper announcing that 
keeps an audience interested is strenu- 
ous work, and a break is welcome. 

The most trying problem in PA work 
is to determine the proper volume level 
at which to operate the equipment. Too 
much volume is extremely annoying to 
the listener. Not enough volume is as 
bad, since you cannot be understood. 
For mobile equipment, volume should 
never be higher than necessary to be 
beard for one full city block under 
most conditions, and a lower setting is 
often desirable. Have someone on the 
sidewalk check the volume level while 
the car is in operation. 

Always look at it from the listener's 
angle, and do everything possible to 
make your announcing a service, not 
an annoyance. Remember that demands 
for regulation of public address equip- 
ment have only been advanced in com- 
munities where no common sense was 
shown by one or more PA operators. 
Don't let that happen to you — or your 
community! 




Radio Slim Streeter, left, and assistant with his mobile public address equipment. 
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PART III 




A sample analysis of a well-known 

circuit — the Williamson amplifier 

By GEORGE FLETCHER COOPER 



IN THE two previous articles of this 
series the general principles of de- 
sign of amplifiers with negative 
feedback were discussed. The proce- 
dure, essentially, is to design the ampli- 
fier, test it, not in the solid but on 
paper, and then modify the design if 
necessary to obtain the final circuit. 

In this article we shall consider a 
concrete design, and I shall try to 
emulate the Butcher, who — 
. . . wrote with a pen in each hand 
And explained all the while in a popular 
style 

Which the Beaver could well under- 
stand. 

"The method employed I would gladly 
explain, 

While I have it so clear in my head, 
If I had but the time and you had but 

the brain — 
But much yet remains to be said." 1 

The Butcher took three as the sub- 
ject to reason about but I am going to 
use instead a high-quality amplifier 
which has received much attention in 
Europe and which is. I think, fairly 
well known in the United States. Be- 
fore going any further I must state that 
as far as I know this is a jolly good 
amplifier and any criticism which may 
appear is only a reflection of the fact 
that one designer's meat is another 
designer's Poisson. 

The circuit is shown in Fig. 1. The 
output tubes, type KT66, are closely 
equivalent to the 6L6, although being 
British they are rather more powerful 
or are less conservatively rated. If we 
neglect the feedback for the moment 
we can consider this circuit as our pre- 
liminary design and we can calculate 
how much feedback is permissible if 
the amplifier is to remain stable. The 
original designer has given us all the 

l The HuntinK of the Snark, Fit the Fifth, Lewis 
Carroll 



stage gains, except for the last stage. 
Here the total load, plate to plate, is 
10,000 ohms, so that the peak voltage 
across the transformer primary must 
be 173 volts for 15 watts output 
(E-/R = 15, R 10,000, so that E peak 
= E\/2 - \ 30,000 = 173 volts). 

Low-frequency response 

There are three primary and two 
secondary factors governing the low- 
frequency response. The three primary 
factors are the two resistance-capaci- 
tance interstage couplings and the out- 
put transformer. At low frequencies 
the circuit is completely symmetrical, 
which makes things rather easier. At 
high frequencies this is not true, be- 
cause the stray capacitance at the plate 
of V2 is in parallel with R7 and the 
impedance of V2, which is high due to 
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the feedback in the cathode resistor R5. 

The stray capacitance at the cathode 
of V2, a different capacitance, is in 
parallel with the impedance of V2 act- 
ing as a cathode follower. This differ- 
ence could be quite important if the 
output stage was operating in class B. 
It is mentioned here merely as an indi- 
cation of the special difficulties which 
the high-frequency response presents 
when compared with the low- frequency 
response. 

Assuming complete symmetry, the 
primary factors in the low-frequency 
response are: 

1. C3R8 C4R9 = 0.05 \if X 0.47 

meg 1/43; 

2. C6R10 C7R11 0.25 \ii X 0.15 

meg - 1/27; 

3. L/R in the output transformer 
circuit. Here R is the resistance pro- 
duced by the load in parallel with the 
tube impedance. The load, at the pri- 
mary side, is 10,000 ohms: reference to 
data sheets shows that the KT66 has 
an impedance of 1,250 ohms when con- 
nected as a triode. The 6L6 is rather 
higher, 1,700 ohms, but it has a lower 
transconductance, so that the main 
effect of replacing the KT66 with the 
6L6 is to reduce the gain without feed- 
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Fig, 1 — The complete circuit of the 
Williamson amplifier. The underlined 
voltages are the peak signal voltages 
required for full output of 15 watts, 
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back, and leave the stability about the 
same as a lower feedback factor. 

Two KT60 tubes in series give 2,500 
ohms, and this in parallel with 10,000 
ohms gives R a value of 2,000 ohms 
(1/10,000 + 1/2,500 = 1/2,000). Using 
6L6's, we should have R ~ 2,500 ohms. 

We assume that L — 100 henries, 
which gives L/R — 1/20. The choice of 
100 h may be because this is the largest 
inductance obtainable with a reason- 
able size of transformer, or because we 
want to keep a very good low-frequency 
characteristic. In this particular ampli- 
fier it was chosen because the designer 
is doing without an air gap and must 
allow for the increasing permeability 
at high flux densities. 

The L/R factor must, therefore, be 
free to increase without equalling 
either of the R-C factors. 

The secondary factors are: 

4. C1R2 - 8 uf x 33,000 = *4 ; 

R2/R3 = 33/47 = 0.7; 

5. C2R6 = 8 \d X 22,000 = 1/5.7; 

R6/R7 = 22/22 = 1.0. 
These secondary factors cause tha re- 
sponse to rise at low frequencies, and 
thus provide a small amount of phase 
correction. In the critical region this 
amounts to 30°, and is, in fact, the 
feature which keeps the amplifier 
stable. 

The response curves 

The individual responses are drawn 




Fig. 4, above — The calculated high-frequency response of 
the amplifier. At point B the amplitude margin is 6 db. 
Fig. 5, right — The high-frequency phase characteristic. 
Maximum feedback for a phase margin of 30° is 16.5 db. 
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Fig. 2, left — Calculated response curves at the Ion fre- 
quencies of the Williamson amplifier circuit of Fig. 1. 
Fig. 3, above — The calculated phase characteristic of the 
amplifier at low frequencies. These curves were plotted 
by methods described by the author in the second article. 

will shift curve 3 to the left. The 
reader can confirm, if he wishes, that 
this does improve the margins. He can 
also confirm that improved margins 
can also be obtained by moving curve 1 
to the right, by reducing C3 and C4. In 
general, stability can always be in- 
creased by moving the extreme curve 
away from the others. 

One more factor should be noted. At 
10 cycles the response without feedback 
is only 3 db down. This means that we 
still have 17 db of feedback at 10 cycles, 
so that the full distortion-reducing 
effect of the feedback is in force. 

High-frequency response 

The calculation of the high-frequency 
response is never very easy because of 
the lack of essential data. We shall 
ignore in the first calculation the cir- 
cuit 08- Rl connected to the plate of 
VI. The response is then settled by 
the shunt capacitances of each stage 
and by the output transformer. Unfor- 
tunately the capacitances depend on the 
way in which the components are ar- 
ranged, while the transformer's re- 
sponse may be complicated by reso- 
nances between the capacitance of one 
section and the leakage inductance of 
another. 

Let us plunge in boldly, however, 
and assume a stage capacitance of 
20 nu.f. We also have the original de- 
signer's figure of 30 mh as the maxi- 




in Figs. 2 and 3, and the total re- 
sponses are plotted for the critical 
region. These responses were plotted 
by the method described in the previous 
article, and even drawing them rather 
carefully to please the editor took only 
about ten minutes. If the figures are 
examined, we see that we have a 180° 
phase shift at to — 10.5, at which point 
(A on both curves) the amplitude re- 
sponse has dropped by 24 decibels. 

If we wish to have 20 decibels of 
feedback, we must also consider the 
phase at the point B, <o = 13. This is 
170 . Remembering the definition of 
margins, we see that the phase margin 
is 10°, and the amplitude margin is 
4 decibels (24-20). The reader will see 
that these margins are rather narrow. 

Two other factors must be taken into 
account in deciding whether they are 
safe margins. The first, which may not 
be very large, is the inner feedback 
loop produced by the choke Ll. At the 
critical frequencies in the region of 
o> — 10 (about 2 cycles), C5 is a very 
high impedance, so that VI and V2 
have a common load in Ll. This pro- 
duces a small amount of negative feed- 
back, which I do not propose to 
calculate. 

The second factor is the increase in 
inductance produced by any signal in 
the output transformer. The maximum 
permeability of the core may be five 
times the initial permeability, and this 
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Fig. 6 — The high-frequency response of the amplifier in- 
cluding the C8-U1 network. This circuit is added to the 
amplifier to increase stability at the high frequencies. 
Fig. 7 — High-frequency phase characteristic with C8-R1. 




mum leakage inductance, measured at 
the primary side of the output trans- 
former. The factors controlling the 
high-frequency response are then, if 
C = 20 uuf is the plate-ground capaci- 
tance and R v „ is the impedance of tube 
Vn, and allowance is made for local 
cathode circuit feedback: 

1. C X R v , = 20 X 10- J 2 x 10,000 
= 1/5 X 10-«; 

^, C X R7 = 20 X lO-" X 22,000 

- % X 10-«; 

3. C X Rv, 20 X 10- u> X 7,500 

= 1/67 X 10-«; 

4. L k /R = 30 X 10-712,500 = 1/0.4 

X 10-«. 

These factors give the curves which 
are shown in Figs. 4 and 5. These were 
drawn in just the same way as before, 
using the simple templates, and only 
the important part of the total re- 
sponse characteristic has been drawn. 
The phase shift reaches 180° at cu = 2.6 
X 10° (f — 300 kc). At this point the 
amplitude characteristic has fallen by 
22.5 db, indicated by the point A in 
Fig. 4. If we take 150° as the safe limit, 
we have B, and a maximum feedback 
is of 16.5 db. The amplitude margin is 
then 6 db, and the phase margin 30°. 

Increasing stability 

One way of increasing the stability 
is to increase the leakage inductance; 
another is to reduce the stray capaci- 
tances, especially that of the first stage. 
The reader will do well to recalculate 
these curves for, say, 50-mh leakage 
inductance and 15-mif capacitance. In 
the original version of this amplifier it 
is clear that the margins were rather 
small for the use of production trans- 
formers, for the circuit C8-R1 has 
been added. Let us see what this does. 

The capacitance C8 is 200 uuf. At a 
frequency m = 1/C8 X Rv,, the re- 
sponse of the first stage will start to 
drop, and it will run down to meet a 
curve defined by C8 and Rl. At still 
higher frequencies the response will 
drop owing to the 20-uuf plate capaci- 
tance in parallel with R V) and Rl. In- 
stead of the curves 1 in Figs. 4 and 5 
we will have the curves shown in 
Figs. 6 and 7. We need the character- 
istic factors: 

l/<i>i = C8 X R vl = 200 X 10-^2 x 
10,000 = 1/0.5 X 10-«; 

l/(o 2 = C8 (Rl and R v) in parallel) ; 
= 200 X 10-12 x 3 t Q00 = 1/1.5 
X 10-«>; 

I/cos = C (Rl and R vl in parallel) ; 

— 20 X 10-»2 x 3,000 = 1/15 

X 10-«. 



We could now redraw Figs. 4 and 5, 
but this would take up too much space 
for this article, and it is sufficient if we 
simply compare the curves 1 of Figs. 4 
and 5 with the total response curves of 
Figs. 6 and 7. At m = 2 X 10", for ex- 
ample, we had a contribution of about 
1 db and 20° from the simple circuit, 
and the addition of C8-R1 has in- 
creased the attenuation to 7.5 db and 
the phase to 32°. 

This means that the phase is now 
just over 180° at this point, and the 
attenuation is about 26 db. The ampli- 
tude margin of 6«db will then allow us 
to use 20 db of feedback. At <o = 1.4 
X 10", the C8-R1 circuit gives us 
6 db and 35° instead of 0,5 db and 15°, 
so that the total response at this point 
will have a phase shift of 160° and will 
be 19 db down. 

By examining a few more points we 
can determine the phase margin exact- 
ly, but it is a little under 20°, These 
margins are rather tight; but, as we 
are making no allowance for the output 
transformer capacitance and as any 
assumed capacitance can be in error by 
±25% or more, we must not be too 
critical. In a later article we shall see 
how to deal with high-frequency 
instability. 

At this point let us look back. We 
have taken as a design basis the circuit 
shown in Fig. 1 and have made certain 
assumptions which have enabled us to 
draw the amplitude and phase charac- 
teristics. These, in turn, showed us that 
we could apply 20 db of feedback with- 
out low-frequency instability, but that 
we require the stabilizing circuit C8- 
Rl if the amplifier is not to be un- 
stable at high frequencies. We can also 
see that, without feedback the response 
being only 3 db down at 10 cycles, we 
get the full feedback over this range 
for the reduction of distortion and in- 
termodulation. 

The feedback circuit 

One more thing remains to be deter- 
mined. In the actual design process we 
must calculate the value of R12 which 
will give 20-db feedback. Usually, of 
course, we must just calculate the gain 
without feedback, but it is assumed 
that the reader knows how to do this. 
The designer tells us, or your own 
calculations will tell you, that the input 
voltage between grid and cathode for 
15 watts output must be 0.19. 

We shall ignore the local feedback 
produced by R4 and assume that with 
R12 connected we want the gain to drop 



20 decibels, making the new input for 
15 watts output 1.9. Then we have 1.9 
volts from grid to ground, 1.71 volts 
from cathode to ground, and the neces- 
sary 0.19 volt from grid to cathode. 

Let us assume that the transformer 
is designed for a 3.6-ohm secondary 
load. The 15 watts output then corre- 
sponds to \/ 3.6 X 15 volts across the 
load, or 7,4 volts. My calculations give 
R12 1,570 ohms to produce this 
required 1.71 volts at the cathode, while 
the original designer gives 2,200 ohms. 

The reason for this discrepancy is 
the difference in what is meant by 20- 
db feedback when the main feedback 
loop also involves a local feedback of 
6 db. Two different answers are ob- 
tained depending on whether the feed- 
back is removed by disconnecting R12 
or by short-circuiting R4 to alternating 
current with a very large electrolytic 
capacitor. 

In commercial design one more factor 
needs to be considered. Is the amplifier 
open-circuit stable? Often we need to 
have an amplifier switched on, but idle, 
and, if it operates from a common 
supply system with other amplifiers, it 
cannot be allowed to be unstable even 
when not in use. To test this we must 
redraw the characteristics for the am- 
plifier with no load on the output 
transformer. The general question of 
load impedance will be discussed in a 
later article. 

These calculated response curves are, 
of course, not the same as the actual 
measured response curves of the ampli- 
fier. We cannot, without a great deal of 
cumbersome mathematics, account for 
such things as tolerances of the compo- 
nents, stray wiring capacitance, and a 
number of other factors. However, most 
of these items are rather small, and 
they also tend to average each other out. 
That is, the tolerances may be either 
plus or minus. 

What we do get from these curves is 
a very substantial idea of how the am- 
plifier will behave once it is constructed. 
We immediately see any important flaws 
in the basic design so that the necessary 
corrections can be made at no cost of 
time or parts. 

The next article will describe a loud- 
speaker amplifier designed by the 
writer. Unlike Mr. Williamson's ampli- 
fier, the design is based on a minimum 
size of transformer, and a comparison 
of the two designs will show the reader 
how flexible the design method is in 
some ways, and how inflexible are some 
of the restrictions, 

RADIO- ELECTRONICS lor 



www.americanradiohistorv.com 



IS 



There's Only ONE COMPLETE CATALOG for EVERYTHING 
IN RADIO, TELEVISION & INDUSTRIAL ELECTRONICS 



flttl 



IT'S WM» V " *4 



Send Fo 



r |t Today! f 



HERE'S the only complete Buying Guide to 
TV Radio and Industrial Electronics- 
packed with the world's largest selections of 
quality equipment at lowest, money-saving 
prices. See the latest in TV, AM and FM re- 
ceivers; radio-phonos; new Sound Systems and 
P. A. equipment; high-fidelity custom sound 
components; recorders and accessories; full se- 
lections of newest Amateur receivers and sta- 
tion gear; test instruments; builders' kits: huge 
listings of parts, tubes, tools, books— the world's 
most complete stocks of quality equipment. 

allied gives you every buying advantage: 
speedy delivery, expert personal help, lowest 
prices, assured satisfaction, liberal time pay- 
ment terms. Get the 1951 allied Catalog. Keep 
it handy— it will save you time and money. 
Send today for your free copy! 





WORLD'S LARGEST STOCKS 

• Radio Parts Unlimited 

• Test Instrument*— AH Makes 

• Television & Home Radios 

• P. A. and Hi-Fi Equipment 

• Amateur Station Gear 

• Supplies for Industry 

QUICK, EXPERT SERVICE 



ALLIED IS YOUR TELEVISION HEADQUARTERS 



keep up with TV, depend on ALLIED! Count 
on us for the latest releases and largest stocks 
of picture tubes, Component parts, antennas and 
accessories — plus the latest in TV tuners and 
its. If it's anything in TV — we have it in sfocJc/ 
So remember— for TV — it's ALLIED First! 




Amateur 



Cover re;itur<> 



Christmas Package for Future Hams 

Novice and experienced technician 
will benefit from two new classes 
of license proposed by the FCC 

By LARRY LE KASHMAN, W2IOP 



A MATEUR radio, like the rest 
X\ of electronics, has come a long 
/ \ way in the past decade. The 
electronic hobbyist who is not 
seriously considering getting into the 
"new" amateur radio may be denying 
to himself thrills — and opportunities 
for self -a dvan cement — that few other 
modern hobbies can offer. The Federal 
Communications Commission has rec- 
ognized the importance of radio ama- 
teurs to an even greater degree than 
heretofore and, as a result of this 
recognition, is wrapping up one of the 
best Christmas gifts ever presented to 
the electronic hobbyist. 



The era of haywire is gone. The 
modern radio amateur has taken ad- 
vantage of the wide availability of 
good low-priced commercial compo- 
nents, of technical literature never be- 
fore obtainable, and of over-all ad- 
vances in the art. The result is that 
whether the amateur station is low- 
power or high-power, it usually repre- 
sents a neat and business-like approach 
to electronics. But, of course, the hobby 
has become more complex. 

In the postwar period, faced for the 
first time with a major service har- 
monically higher in frequency, the 
hams came up against television inter- 



ference. TV1 was long the scourge of 
hams operating in television centers, 
but with their customary doggedness 
the amateurs are licking TVI and, in 
doing so, pointing ways of harmonic 
suppression and interference elimina- 
tion that are becoming standard. 

Along with the rush to get back on 
the air after the war came a host of 
new techniques including single-side* 
band phone, practical microwave com- 
munication, and the corollary demand 
for better and more stable equipment 
design. To the newcomer without tech- 
nical training the past and current 
knowledge added up to an almost in- 
surmountable barrier. It almost seemed 
that the hobby was degenerating into 
a plaything for engineers. For the 
technician anxious to experiment with 
some of the war-born developments and 
continue their development as a hobby, 
much of the paraphernalia required for 
"standard" operation seemed like un- 
necessary work. So the technician stood 
on the sidelines, not making his engi- 
neering contributions to one of the best 
hobbies in the world. The Christmas 
package is for the bewildered novice 
and the advanced engineer. 

Why amateur radio? 

Everyone who has had an opportu- 
nity to work in amateur radio, or with 
amateurs, has benefitted from this ex- 
perience, as have the military services, 
the entire electronics industry, and 
virtually every community in the coun- 
try at one time or another. The prob- 
lem facing amateurs and their support- 
ers is how to nurture the continued 
growth of amateur radio in the face of 
its new-found complexities. One solu- 
tion is the proposal creating two entire- 
ly new classes of amateur license. These 
licenses, when they are finally enacted 
into law, will mark the beginning of a 
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require only minimum knowledge — 
knowledge anyone capable of un ier- 
standing fundamental electricity could 
easily assimilate. 

The novice license will literally lead 
potential hams by the hand into the 
fold. It will make possible the practice 
of code in actual communication on the 
air, a method greatly superior to ordi- 
nary code practice. In a matter of 
weeks, knowledge and experience can 
be gained that by any other method 
might take months. Technical terms 
which might be meaningless in a book 
will become very real. The novice li- 
cense will be of limited duration, but 
long enough to permit advancement 
from its simple requirements to the 
somewhat more complex examination of 
the standard amateur grade. 

Welcome technician 

The technician's license on the other 
hand will be for the "noncommunicat- 
ing" amateur. It is created primarily 
to permit the pure experimenter to get 
on the air without the formality of a 
code examination. Operation permitted 
by the technician's license will be lim- 
ited essentially to the ultra-high fre- 
quencies, where much pioneering re- 
mains to be done. The new amateur, 
who will qualify for these technician 
licenses, promises to bring into the 
radio hobby much talent and knowledge 
that will prove useful to all hams, 
regardless of their particular interest. 
It opens to many fine technical men the 
opportunity to participate in amateur 



radio on the basis most compatable 
with their personal interests. It brings 
men into fields which require additional 
participation. 

What about the potential amateur 
who says to himself that all of the new 
license requirements are very fine — but, 
"The hobby is still too complex and too 
costly for the average pocketbook?" 
These are the people who apparently 
have not kept up with the hobby. 

Certainly it is possible to spend thou- 
sands of dollars to get on the air. But 
the average ham operating has a very 
modest investment in his equipment. A 
good communication receiver, for ex- 
ample, can be purchased between $100 
and $200. Stack up that against a TV 
receiver for value. An excellent trans- 
mitter — one capable of world-wide com- 
munications — can be put on the air for 
under $100. There are many amateurs 
on the air with good signals and having 
a whale of a fine time with a total 
investment of under $100. 

Amateur radio is like any other 
hobby. You start gradually and build 
up your equipment as time passes. 
Furthermore, one of the most impor- 
tant parts of a radio station frequently 
can be constructed at the least cost. 
The antenna system is a great "leveler" 
in ham radio. A properly designed and 
installed radiating system can give 
signal gain of many times. Thus, the 
100-watt signal can be multiplied in 
effectiveness to 500, 1,000 watts end 
even more. It doesn't make much dif- 
ference whether the original signal 



40 - METER M ANTENNA 

By JEROME MASLOWSKI, W8LKM 



A ham for 15 years, the author has 
put up many so-called sky hooks. Most 
of these have been quarter-wave and 
half-wave antennas suitable for operat- 
ing on 40 and 80 meters. 

While trying out other antennas, a 
folded dipole was put up as a receiving 
antenna in the attic where it would not 
be too close to the transmitting anten- 
na. One night after trying many calls 
and just not getting out, this folded 
dipole was hooked up to the transmit- 

^300x1 RIBBON LINE 



to fit a restricted space if the bend does 
not exceed % wavelength at each end. 

In this case the bend was more than 
that. According to the books this re- 
duces the efficiency of the antenna, and 
having it in the attic doesn't help any. 
Nevertheless, this antenna outper- 
formed any the author has ever set up. 
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Fig. 1 — Dimensions of the M antenna. 

ter and the results were surprising. 

The antenna in the attic had to be 
put up in an M shape because of the 
lack of space. An antenna may be bent 



Fig. 2 — Two ways to connect the feeder. 

Dimensions for the antenna for the 
40-meter band are shown in Fig. 1. 
Made of 300-ohm ribbon line, it may be 
suspended in any convenient way. The 
feeder can be any suitable length and 
should be coupled to the final tank with 
a tuned and grounded coupling coil. 
The tuning may be either series or 
parallel as shown in Fig. 2. 

The dimensions given should give 
good performance on the 40-meter band, 
and, once tuned, will cover the band. 



came from a modest basement shack 
feeding a well-designed antenna system 
or from a millionaire's palatial man- 
sion feeding a piece of bailing wire. All 
the receiver can do is pick up the two 
signals. The best one is going to be the 
loudest. And, while it is true that high- 
gain antenna systems are desirable, 
don't be misled into thinking that a 
simple dipole won't work. 

What it all adds up to is that, while 
electronics has become increasingly 
complex and while the ham is constantly 
adding to his store of knowledge, it io 
still possible to get on the air and enjoy 
the many advantages of ham radio 
without being an electronic expert — 
without investing a tremendous amount 
of money and without sacrificing any 
of the enjoyment. The new FCC licenses 
just make it that much easier for that 
many more people to get into the swim. 

Plus benefits 

What are all these "benefits" we talk 
about? Of course, there is the natural 
self-interest that motivates every 
hobbyist. He is looking for some relaxa- 
tion. Whether you get your relaxation 
and enjoyment by working with your 
hands and building a fine new piece of 
equipment or from operating, there is 
no hobby that can rival ham radio. 
But ham radio offers something that 
few other hobbies do. It offers the 
individual an opportunity to add to his 
own knowledge — to improve his educa- 
tion — and, as a direct consequence, to 
improve his stature in our economy. 
There are many successful technicians 
and even engineers whose only formal 
training has been through amateur 
radio. There are many individuals 
whose mark in life was not very bright 
until sparked by the knowledge gained 
through amateur radio. 

In almost every great national emer- 
gency whether it has been a flood, a 
tornado, or a world holocaust, the hams 
have served their community with dis- 
tinction. Few hobbies offer such an 
opportunity of service. The hobby offers 
a fraternity among men and women 
which is virtually unknown in any 
other group, because hams can talk to 
one another over great and small dis- 
tances on what amounts to private 
communications channels. They meet 
other hobbyists in a far more intimate 
manner than, say, the group whose only 
common meeting place is an official 
publication ^or an occasional conven- 
tion. And, of course, amateur radio, 
through its very nature, is a leveler of 
men because bankers and students, 
doctors and mechanics talk to one an- 
other on the ham bands without regard 
for the usual social barriers. 

What it all sums up to is the irrefu- 
table fact that amateur radio can offer 
more thrills and more opportunities 
than any other facet of electronics. And 
now, for the first time, participation in 
the hobby is being made so simple that 
anyone with just a little fundamental 
interest can get started. Amateur 
radio might be compared to any gift 
which keeps on giving, because the 
benefits are truly endless. 
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Back in 1922 the first National communica- 
tions receiver was offered fo the public. 
Model SW-3 was among their first great 
units, the mention of which may evoke 
some nostalgia in the old timers of the 
radio fraternity. Ever since, National has 
always been in the vanguard with every 
great receiver development and today their 
place as undisputed leader in the field of 
communications equipment is acknowledged 
by all. The name National on a receiver 
means the finest in performance, the utmost 
in value. 

Radio Wire Television was proud to offer 
the first National equipment to its public 
back in 1922, and its pride has increased 
many fold since then. R.W.T., where de- 
livery, price and quality of service on Na- 
tional receivers have matched the superb 
performance of these products, has come 
to be regarded as National headquarters 
by radio men everywhere. For the greatest 
possible satisfaction in your National com- 
munications receiver, buy yours from Radio 
Wire Television. 



Model NC-1S3 $279.00 
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Hi-Fi AM T uner an d Amplifier 



By D. V. R. DRENNER 
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l'hoto of the amplifier. The two input transformers on the left are for a tape re- 
corder and low -impedance pickup. They do not appear in the schematic diagram. 



PRE AMPL 



CaTH fol 



OUTPUT 




RESISTORS IW UNLESS NOTEO J COUPLING CAPACITORS OIL FILLED,* 
ELECTROLYTES 450V UNLESS NOTED 

Fig. 1 — The schematic of the all-triode amplifier. Although some of its circuits 
are rather unconventional, it is an excellent amplifier for good audio systems. 



PART II 

THIS amplifier, a companion for 
the AM tuner described last month, 
is a good high-fidelity unit. Al- 
though it departs from the con- 
ventional in many respects, it has no 
fancy hard-to-adjust features. A fre- 
quency run with a Hewlett-Packard 
oscillator and a G-E VU panel shows 
it to be flat within 1 £ db, 20 to 20,000 
cycles. The output transformer governs 
the frequency response, and that de- 
pends on what the pocketbook will 
stand. Fig. 1 is the schematic of the 
amplifier. 

Except for the output tubes, all 
stages use miniatures. The phase in- 
verter stage — a 6J6 duo-triode — is cath- 
ode-coupled; so you don't have to juggle 
resistors. The only transformer in the 
amplifier is in the output stage. The 
final tubes are driven by cathode fol- 
lowers for low driving impedance and 
a good way to adjust the balance of the 
final stages. The 6AG5's are triode- 
connected to make the whole amplifier 
triodes from input to output! That 
should satisfy even the most rabid 
"triodes-are-best" boys. 

The first 6J6 is a preamplifier to 
drive the phase inverter and also an 
electronic bass-boost stage. The mathe- 
matics of the bass-boost stage get 
rather complicated, but the values 
shown make it perform well. 

The second 6J6 dual triode is the 
cathode-coupled phase inverter. The 
grid of one section is fed the audio 
signal, and the other grid is grounded. 
The cathodes, being tied together, work 
in unison. Roth plates also vary as the 
input signal varies, but the signal out- 
puts are 180° out of phase. It's a neat 
scheme that works nicely. Since the GJ6 
is a high-mu triode, good stability and 
low hum level are important. The phase 
inverter stage must be shielded with a 
miniature spring-loaded tube shield to 
minimize microphonics which 6J6's of- 
ten develop. The a.c. circuits should be 
carefully laid out to keep hum pickup 
low. With these precautions the 6J6 
performs well. This type of phase in- 
verter shows no aging effects, as is 
often the case with other inverter 
circuits. 

The next stage uses two 6AG5's, 
triode-connected, to drive the 6C4 cath- 
ode followers. The fixed bias for the 
final tubes is fed through the cathode 
loads of 6C4's; and, by varying a por- 
tion of this voltage on the 6C4 grids, 
the bias can be adjusted so the signal 
in the final output tubes is balanced. 

In the final stage either 6B4-G's or 
6A5-G's is can be used. When this am- 
plifier was built, the 6A5-G wasn't 
available, but it is preferable because 
the cathode-type construction further 
reduces hum. 

Cathode bias can be used, but the 
fixed bias gives increased output and 
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keeps the bias voltage constant under 
all plate conditions. This bias voltage is 
stabilized by an 0D3 regulator tube. 

For an output transformer you can 
take your choice. If you want the ulti- 
mate in performance, use one of the 
best quality transformers, so long as it 
loads the tubes with 3,000 ohms. 

The physical layout of the amplifier 
can take almost any form, provided the 
usual wiring precautions are observed. 
Run the a.c. wiring close to the chassis 
and so that no ground loops are formed. 
A common -ground bus is better than the 
usual chassis ground. 

While separate chassis were used for 
the amplifier and for the two power 
supplies, both could be on the same 
chassis if the power transformers are 
mounted away from the input stages. 
The input operates at relatively low 
level and has high gain; stray fields are 
apt to raise the output — of noise! 

With a 15-inch speaker bass reflex 
cabinet or a woofer-tweeter combina- 
tion, this amplifier will deliver 15 watts 
of low-distortion, high-fidelity amplifi- 
cation from a tuner or phono pickup. 

The author wishes to acknowledge the 
assistance of D. W. Gillette in the de- 
sign of this equipment, 

Materials for Amplifier 

Resistors: 2—100, 1—630, 1—2,200. 2—9 100 4— 
47,000, 2—56,000, I— 42,000, 4—100,000 ohm," 5—1 
m«flohm, I watt; 2—5,000, 1—50,000 ohm, I — I meg- 
ohm potentiometers; 1—5,000 ohm, 25 watt" I— 
50,000 ohm, 50 watt. 

Capacitors: 2—0.1 nf, 400 volt, paper; 1—02. 5— 
0.1 uf oil filled; 1—4 uf, 600 volt, poper; 2— «, 5—16 
[if, 450 volt, I — 100 uf, 50 volt, electrolytic. 
Miscellaneous: 1—350-0.350 volt, 90 ma, 1—350-0-350 
volt, 120-ma power transformers with filament wind- 
mgs; 2—10 h, 110 ma, 2—15 h, 75 ma chokes- I — 
output transformer, 3,000 ohm primary; 2— 6J6* 2— 
6AG5, 2— 6C4, 2— 6B4-G or 6A5-G. 2— 5Y3-GT I— 
0D3 tubes with sockets; 2— l-amp fuses ond holders; 
chassis, hookup wire, switches, assorted hardware. 

BLINKER CIRCUIT 

A blinker circuit was required to 
control two strings of lights which 
were to blink on and off at approxi- 
mately 5-second intervals. Standard bi- 
metallic blinkers could not be used be- 
cause one string had to light at the 
instant that the other went off. 
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Designed around a d.p.d.t. relay and 
a 50B5 tube, this blinker does the job. 
The heater is connected across the line 
in series with a 400-ohm dropping re- 
sistor and one of the normally closed 
contacts of the relay. As soon as the 
tube heats up, it conducts to open the 
heater circuit and switch the lights. 
The relay remains closed until the 
charge has leaked off the capacitor. 
The relay then opens to begin a new 
cycle. — Albert Szemyak 

DECEMBER, 1950 




Announcing a NEW 
son 5-inch Oscilloscope 




'cm, 



What's Hew... 

Input Calibration Voltage — provides a standard for meas- 
uring unknown voltages. Vertical polarity switch allows you 
to reverse the polarity of vertical deflection voltage. New 
return trace blanking — all electronic — provides clearer, 
sharper image. New styling — helps you locate controls more 
quickly, matches Jackson Television Generator. 

Pfus Aff These important Features. . < 

Dual purpose vertical amplifier. Wide band, flat within 1.5 
db, 20 cycles through 4.5 megacycles. Vertical deflection 
sensitivity .018 rms volts-per-inch. Saw tooth sweep, 20 cycles 
to 50 kilocycles. Intensity modulation, either 60 cycle or 
from external source. Direct connection through capacitors 
to deflection plates. Removable calibration screen. Many 
more important features. 
See your distributor, or write 



JACKSON ELECTRICAL INSTRUMENT CO* 



DAYTON 2, OHIO 

tfc-prc-stn-lrd Tn Canada b-fi Ihw Canadian Marcnni Ca. 




PDLIC8ALARM 



RADIO APPARATUS CORPORATION 

DEPT. RE-12 310 FOUNTAIN SQUARE THEATRE 
BLDG., INDIANAPOLIS 3, INDIANA 



Many fans spend hundreds 
of happy hours listening to city 
and state police calls on their Polie- 
Alarm radios. . . . Po tic- A I arm Model 
PR- i 1 is a quality radio which will give 
years of trouble-free service on the JO- 50 mc. 
band. Can be used on either AC or DC cur- 
rent of 1 15 volts. 

Besides police calls, the 30-50 mc. band 
also is used by fire departments, ambulances, 
border patrol, forestry, maritime, railroads, 
bus lines, and other services. Enjoy the thrill 
of listening to these vital messages ft AM flE 
at home. Model PR-J1 ( illustrated » ***«t.73 

Folic- Alarm Model PR-8 is available for 
152-162 mc. band reception, CAA flE 

Price- complete 
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Single 4-elemem yagt with dual 
purpose dements. Prat ides 
high gain on two channels. 



SENSATIONAL TRIO TV YAGI 
PROVIDES HIGH GAIN ON 2 CHANNELS 



Here's the New TV antenna everyone is talking about — the 
most desirable antenna for two band operation. Unlike 
customary yagis, where gain falls off sharply on adjacent 
channels, the new and revolutionary development by TRIO 
actually provides full 10 DB gain on each of two channels — 
in a lightweight, compact array. It's the reason it's the most 
sought after antenna in America today! 

It's available for channels 4 and 5, in the low band, and 
channels 7 and 9 in the high band. 

If it's dual channel performance you want for local or fringe 
area reception* here's the antenna that out performs them 
all — in better picture quality, cost and weight. 

COMPARE THESE ADVANTAGES 

• Provides gain on both channel 4 and 5 (or 7 and 9) 
Equal to Any Two conventional 4-element yagis! 

mOne bay replaces bulky stacked array! 

• One lead replaces old-style 24ead systems! 
0Less weight per -gain than any other 7T antenna! 

• Greatly reduced installation costs for complete TV coverage! 

• Can be stacked for additional gain. 

NOW IT WORKS 

Antenna consists of 4 elements whose functioning is different 
on the two channels. For example: in Model 445, the ele- 
ments, on channel 4, act as reflector, dipole, director, 
director, in that order: while on channel 5, the same elements 
act as reflector, reflector, dipole and director. Careful design 
insures proper impedance match with standard 300 ohm lead. 

Eliminates Co-Channel Interference - Venetian Blind Effect 
. . . When used with TRIO "Controlled Pattern" System 

Because of the high gain and front to back ratio of the new 
2-channel single or stacked Yagi, most co-channel interference 
is eliminated. When the problem is unusually difficult, such 
as when the TV receiver is located in the center of several. 
TV stations operating on the same channel, co-channel inter- 
ference CAN BE COMPLETELY eliminated with the uAe of 
the "Controlled Pattern" system. This unique system uses 
2 bays, off-set stacked and tuned with the remarkable TRIO 
"Phasitron'*. TRIO antennas will give you TV reception 
rt'hen the rest fail. 

Model 445 — Single bay Yagi for Channels 4 and 5. 
Model 445-2 — Conventional 2 bay stacked array for Channels 
4 and 5. 

Moilel 479 — Single bay Yagi for Channels 7 and 9. 
Model 479-2 — Conventional 2 bay stacked array for Channels 
7 and 9. 

Model 645 — "Controlled Pattern" System for Channels 4 
and 5, and Model 679 for Channels 7 and 9. 




Two of the new TRIO yagis 
may be stacked to get up to 
12 DB/oruurd gain. 



< 




MANUFACTURING CO. 

Griggsville Illinois 



I The "Controlled Pattern" Sys- 
\tem — eliminates "Venetian' 
1 Bitnd effect" when caused by 
I co-channel interference. 



HERE IT IS- 

The Issue You've Been Waiting for 

RADIO-ELECTRON ICS 
ANNUAL TELEVISION ISSUE 

Bigger and Better Than Last Year! 
ON SALE DECEMBER 27. 1950 
Reserve Your Copy Today 



HIGH-EFFICIENCY 
CRYSTAL RECEIVER 

By ROBERT E. KELLEY 

The crystal detector offers no hope as 
an amplifier (disregarding such related 
devices as the transistor). The experi- 
menter must increase the signal input 
to a maximum for maximum output 
to the load. The more input to the crys- 
tal detector, the more output over the 
linear range of the crystal. 

Many tuned antenna and input coup- 
ling systems have been devised to im- 
prove the input signal level and, in 
some cases, the selectivity. The simple 
input circuit given here illustrates the 
improvement obtainable with a good 
load-coupling circuit. 

The tuned circuit L2-C1 (Fig. 1) 
should present an infinite impedance 
at resonance under ideal conditions. 
Never obtained of course in practice, it 
is approached if a high Q coil is used 
with proper antenna matching and im- 
pedance matching. The crystal head- 
phones, on the other hand, offer rela- 
tively low impedance to r.f. 

To get a good match, simply tap the 
crystal lead to the coil L2 at the point 
where maximum current flows in the 
load circuit. The tap may be adjusted 
by tuning in a station and adjusting 
for maximum volume or for maximum 
indication of a microammeter in the 
output circuit. 

With ordinary headphones (about 
2,000 ohms impedance) the author was 
able to read 18 Ma of rectified d.c. with 
the crystal lead tapped at the top of 
the coil. By adjusting the crystal Jean 
to about three-quarters of the way 
toward the bottom of the coil, the read 
ing was increased to 280 ua. Both vol- 
ume in the phones and selectivity were 
increased tremendously. 




TAP EVERY 5 TURNS 
IN2l t IN23 OR IN34 

— * 



i.000! 



PHONtS 



Fij?. 1 — Hookup of the crystal receiver. 

The explanation for this is simply 
that matching the impedance of the 
load circuit to the very high impedance 
of the tuned circuit gives a much high- 
er effective Q and better power transfer 
to the load. 

By using the variable tap, any rea- 
sonable load (500 to 20,000 ohms) may 
be matched to the tuned circuit simply 
by adjusting the tap for maximum cur- 
rent in the load. High impedance loads 
will have lower meter readings than 
low impedances. The meter readings are 
significant only as comparisons on the 
same or similar load impedances. 

The coil LI is 16 turns of No. 30 
enameled wire on a 1 -inch diameter 
form. L2 is 95 turns of No. 30 enam- 
eled wire on a lVfe-inch diameter form 
and is tapped every five turns. 
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4 Pages of TEST EQUIPMENT 

at prices every serviceman can afford! 



MONEY BACK? 



Every single unit described on this and the or units you select and try them out for 10 days, 

following pages is offered on a strict "money- If not completely satisfied — return for refund in 

back-if-not-satisfied-basis," No tfs — no but's — full. No explanation necessary. You are sole 

no maybe's. Simply send your order for any unit judge. 

GUARANTEE? 

Every instrument sold by us is covered by a one year guarantee. 
Guarantee registration card is included with shipment. 

KITS? 

We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4 
pages are completed instruments, NOT KITS! Every model is factory-wired, calibrated and 
ready to operate. 



TUBE TESTERS 

/ Important Note: The two models described below include slip-on portable hinged \ 
l covers. This is a very desirable feature in Tube Testers because the multiple switches I 
. used on such units indicate properly only when clean. The slip-on covers insure long V 
j life because the front panel, including all switches, is fully protected when the X 
\ instrument is not in actual use. / 



THE NEW MODEL 247 



Check octals, loctals, bantam 
jr., peanuts, television minia- 
tures, magic eye, hearing 
aids, thyratrons, the new 
type H.F. miniatures, etc. 

Features: 

EwX k ★ A newly designed element 

Mfc^X selector iwitch reduce* the pos- 
j- r. - > '"j sibility of obsolescence to on 
absolute minimum. 

if When checking Diode, Tri- 
ads and Pentode sections of 
multi-purpose tubes, sections 
con be tested individually. A 
speciol isolating circuit o I lows 
each section to be tested as if 
it were in a seporote envelope. 

it The Model 247 provides o 
supersensitive method of check- 
ing for shorts and leakages up 
to 5 Megohms between ony ond 
all of the terminals. 
* One of the most importont improvements, we believe, is the fact 
that the 4-position fast-action snap switches ore oil numbered in e*oct 
occordonce with the standard R.M.A, numbering system. Thus, if the 
element terminating in pin No. 7 of o tube is under test, button No. 7 
is used for that test. 




$ 
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Model 247 comes complete 
with new speed-read chort. 
Comes housed in handsome 
hand-rubbed oak cabinet 
sloped for bench use. A slip- 
on Portable hinged cover is 
indicated for outside use. 
Site: 10V«"«8V4"j(5^" f 

ONLY 



SUPERIOR'S NEW MODEL TV-10 

Specifications: 

it Tests all tubes including 4, 
5, 6, 7, Octal, Lock-in, Peanut, 
Bontam, Hearing-oid, Thyro- 
tron, Miniatures, Sub-Minio- 
tmes, Novals, etc. Will also 
test Pilot Lights. 
it Tes s by the well-established 
emission method for tube quol- 
ity, directly read on the scale 
of the meter. 

* Tests for "shorts" and "Leok- 
ages" up ta 5 Megohms. 
' it Uses the new self-cleaning 
Lever Action Switches for indi- 
vidual element testing. Becouse 
all elements are numbered ac- 
cording to pin-number in the 
RMA base numbering System, 
the user con instontly identify 
which element is under test. 
Tubes having tapped filomenis 
and tubes with filaments ter- 
minating in more than one pin 
ore truly tested with the Model TV-10 as any of the pins may be placed in 
the neutral position when necessary. 

it The Model TV-10 does not use any combination type sockets. Instead 
individuol sockets are used for each type of tube. Thus it is impossible to 
damage a tube by inserting it tn the wrong socket. 
it free-moving built-in roll chart 
provides complete data for oil tubes. 
it Newly designed Line Voltage Con- 
trol compensates for voriatton of ony 
line voltage between 105 Volts and 
130 Volts. 

The Model TV-10 operates on 105- 
130 Volt 40 Cycles A.C Comes 
housed in a beautiful hand-rubbed 
oak cabinet Complete with port- 
able cover. 




TO ORDER— TURN TO PAGE 56 FOR RUSH ORDER FORM 

GENERAL ELECTRONIC DISTRIBUTING CO. 

DEPT. RC-12. 98 PARK PLACE NEW YORK 7. N. Y. 
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BUY WITH CONFIDENCE!! 



WE KNOW THE PRICE IS UNBELIEVABLY LOW, 



but that's not all! In addition, this finely engineered 
instrument provides a degree of accuracy never 
before attained in a unit selling for even double 
this price. Furthermore — in designing this unit, we 
. took advantage of every recent improvement in 
components. For example, by using slug-tuned coils, 
we are able to efficiently adjust each instrument for 



perfect accuracy. This feature will also enable you 
to recalibrate tne model 200 periodically without 
having to return it to the factory. The use of a 
Noval tube (the I2AU7) with its extremely low inter- 
electrode capacity enabled us to reach a higher 
frequency range than was heretofore possible in a 
unit of this type. 



THE NEW MODEL 200 



AM and FM 



SIGNAL GENERATOR 




SPECIFICATIONS 

★ R.F. FREQUENCY RANGES: lOO Kilocycle. »o I SO Megacycle.. 

★ MODULATING FREQUENCY: 400 c y d... May b. used for modulating the 

R. F. signal. Also available separately. 

★ ATTENUATION: The constant impedance attenuator is isolated from the oscillating 
circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance 
reduces losses in the output cable. 

★ OSCILLATORY CIRCUIT: Hartley oscillator with cothode follower buffer tube. 
Frequency stability is assured by modulating the buffer tube. 

★ ACCURACY: Use of high-Q permeability tuned coils adjusted against l/l0th of 1% 
standards assures an accurocy of 1% on atl ranges from 100 Ki/ocyc/es to 10 Megacyc/es and 
on accuracy of 2% on the higher frequencies. 

★ TUBES USED: I2AU7 — One section is used as oscillator and the second is modulated 
cathode follower. T-2 is used as modulator. 6C4 is used as rectifier. 



The Model 200 operates on 1 10 
Volts A.C. Comes complete with 
output cable and operating in- 
structions. 




.70 ORDER— TURN TO PAGE 56 FOR RUSH ORDER FORM* 



O I GENERAL ELECTRONIC DISTRIBUTING CO. 

DEPT. RC-12, 98 PARK PLACE, NEW YORK 7, N. Y. 
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MONEY BACK GUARANTEE!! 




tSSrA AN ACCURATE POCKET-SIZE 

VOLT-OHM MILLIAMMETER 

(SENSITIVITY— 1000 OHMS PER VOLT) 



FEATURES 

if Compact-measures x 5%" i 2 , A". 

if Uses latest design 2% accurate I Mil, 
D'Arsonval type meter. 

if Same zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when Switching 
from one resistance range to another. This is on im- 
portant time-saving feature never before included 
in o V.O.M. in this price ronge. 

SPECIFICATIONS 



if Housed in round-cornered, molded cost. 

ic Beautiful block etched panel. Depressed letters fitted 
with permanent white, insures lang-life even with 
constant use. 

The Model 770 Camel complete with self-contained bat- 
teries, test leads and all operating instructions. 



6 A.C. VOLTAGE RANGES: 

0—1 5/30/ 1 50/100/ 1 500/3000 VOLTS 

6 D.C. VOLTAGE RANGES: 

0—7.5/ 1 5/75/ 1 50/750/ 1 500 VOLTS 



4 D.C. CURRENT RANGES: 

0— 1 .5/15/150 MA. 0—1.5 AMPS. 

2 RESISTANCE RANGES: 

0—500 OHMS 0—1 MEGOHM 
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Superior's new 
model 670 



SUPER-METER 



A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 



SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volt* 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/ 150 Ma. 0 to 1.5 Amperes 
RESISTANCE: 0 to 500/100.000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to .2 Mfd. .1 to 4 Mfd. (Quality test 

for electrolytic! ) 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 

Megohms 

INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries 
DECIBELS: —10 to +18 +10 to +38 +30 to +58 



ADDED FEATURE: 

The Model 670 includes a special GOOD- 
BAD scale for checking the quality of 
electrolytic condensers at a test potential 
of 150 Volts. 



The Model 670 comes i 
housed in a rugged, 
crackle-finished steel \ 
cabinet complete with 
test leads and oper- 
ating instructions. Size 
S'/r x 7'/ 2 " * 3". 
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Superior's 
new model TV-20 



20,000 



OHMS PER 
VOLT 



MULTI-METER 




and 



TELEVISION KILOVOLTMETER 



SPECIFICATIONS 

9 D. C. VOLTAGE RANGES, (at 20 000 ohms per Volt) 

0-2.5/ I0/5C/I O0/25O/i00/ 1 .000/5.000/50.000 Volts 

8 A. C. VOLTAGE RANGES: (At 1,000 ohms per Volt) 

0-2.5/ 1 0/ *0/ 1 00/250/500/ 1 ,000/5,000 Volts 

5 D. C. CURRENT RANGES 

0-50 Microamperes 

0-5/53/500 Milliamperes 

0-C Amperes 

4 RESISTANCE RANGES: 

0-2,000/20.000 ahms 0-2/20 Meqohms 

7 D. B. RANGES: (All D. B. ranges based on 

ODb — i Mv. into a 400 ohm line) 
— 4to+10db + 36 to + 50 db 

+ Bto + 22db -f42ta + 56db 

+ 22 to + 36 db + 48 to + 62 db 

+ 28 to + 42 db 

7 OUTPUT VOLTAGE RANGES: 

0 to 7.5/I3/50/IOV250/500/I.0OO Volts 



ADDED FEATURE: 

The Model TV-20 includes an Ultra 
High Frequency Voltmeter Probe 
A Silicon V. H. F. Diode together 
with a resistance capacity network 
provides a frequency range up io 
1.000 MEGACYCLES. When plugged 
into the Model TV-20. the.V. H 
Probe converts the unit into a 
Negative Peak-Reading H. F. Volt- 
meter which will measure goin and 
lass in all circuits including F. M. 
and T. V.; check capacity and im- 
pedance; test efficiency of all 
oscillator circuits; measure bond- 
width of F. M. and T. V.; etc. 



Model TV-20 operates on self-contained batteries. Comes housed In beautiful 
r,ona-ruDDed oak cabinet complete with portable cover, Built-in High Voltage Probe, 
h. K f-rt-be. Test Leads ana all operating instructions. Measures A 1 /^ x IO'/*** x ll'/i". 
Snipping Weight 10 lbs. 



i TO ORDER TURN TO PAGE 56 FOR RUSH ORDER FORM , 



GENERAL ELECTRONIC DISTRIBUTING CO. 

98 PARK PLACE DEPT. RC-12 NEW YORK 7 r N. Y. 
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Superior's model CA-12 




SIGNAL TRACER 

THE WELL KNOWN MODEL CA-12 IS THE ONLY 
SIGNAL TRACER IN THE LOW PRICE RANGE 
INCLUDING BOTH METER AND SPEAKER!!! 

SPECIFICATIONS 

if Comparative Intensity of the signal is read directly on the meter— quality 

of the signal is heard in the speaker. 
if Simple to Operate— only one connecting coble — no tuning controls, 
if Highly Sensitive — uses on improved vocuum-tube voltmeter circuit. 
if Tube ond Resistor Copocity Network are built into the detector probe. 
if Built-in High Gain Amplifier— Alnico V Speaker. 
if Completely Portable — weighs 8 pounds — measures 

5'/ 2 " x 6</ 2 " x 9". 



Model CA-12 comes complete with all 
leads and operating instructions 



$ 



Superior's new model TV-30 



TELEVISION SIGNAL GENERATOR 

ENABLES ALIGNMENT OF TELEVISION I. F. AND FRONT ENDS WITHOUT 

THE USE OF AN OSCILLOSCOPE! 




FEATURES 

Built-in modulator may be usrd to modulate the R. F. Frequency alio to localize the cauie of trouble In the 
audio circuit* of T. V. Receivers. 

Double shielding of oscillatory circuit assures slabllltv and reduces radiation to absolute minimum. 
Provision made lor external modulation by A. F. or R. F. souree to provide trequeney modulation. 
All I, F. frequencies md 2 to 13 channel iredueneits are calibrate* direct In Metaeyeles on the Vernier dial. 
Markers for the Video and Audio carriers within their respective channels aro also calibrated on the otai. 
Linear calibrations throughout are achieved by the use of a Straight Line Frequency Variable Condenser 
together with a permeability trimmed coil. 

Stability assured by cathode follower butter tube and double shielding of component parts. 



SPECIFICATIONS 

-No switching; 18-32 Me.. 



33-65 Me.. 



Frequency Range: 4 Bands 
54-98 Mc„ 150-250 Mc. 
Audio ModulitinQ Frequency: 400 cycles (Sine Wave). Attenuator: 4 
position, ladder type with constant impedance control lor Ane adjustment. 
Tubes Used: 6C4 as Cathnde follower and modulated buffer, 6C4 as 
R.F. Oscillator. 6SN7 as Audio Oscillator and power rectifier. 
Model TV-30 comes complete with shielded co-axial lead and all oner- 
ating instructions. Measures 6" x 7" % 9*. Shipping Weight 10 lbs. 
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\ GENERAL ELECTRONIC DISTRIBUTING CO. 

DIJCU I DEPT. RC-12. 98 PARK PLACE, NEW YORK 7. N. Y. 

KU *" | GENTLEMEN: 

ORDER j PLEASE RUSH THE MATERIAL LISTED BELOW: 

FORM I 



CUT 
OUT 
AND 
MAIL | 
TODAY! j 



QUANTITY 


MODEL 


PRICE 

































































I $. 



(Payment in Full Enclosed) 



TOTAL 

$ (Deposit Enclosed— Ship Balance C.O.D.) 



SHIP TO: 



Nome 
Address 
City . . 



Zone 



State. 
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*3-TUBE RECEIVER 
FOR WIRED RADIO 

By RUFUS P. TURNER 

Many hobbyists do not care to obtain 
amateur radio licenses but wish to en- 
joy the fun of two-way radio communi- 
cation over the power lines, wire fences, 
telephone lines, metal clothes lines, etc. 
Here is a compact, sensitive wired- 
radio receiver that the beginner will 
find easy to build and put into oper- 
ation. A companion transmitter will ap- 
pear in an early issue. 

To keep within the law, the power 
output of a earner current transmitter 
must be kept low. Its frequency is gen- 
erally below the broadcast band to pre- 
vent radiation and interference with 
nearby broadcast receivers. For this 
reason receiver sensitivity must be 
fairly high. When amateur stations 
were shut down during the last war, 
carrier current experimenters tried va- 
rious types of low-frequency receivers. 
These tests proved that a hot regenera- 
tive receiver is entirely satisfactory 
for amateur wired radio and in many 
cases will give a homemade carrier 
current superhet receiver a run for its 
money. 

This small-sized 3-tube set is com- 
plete with a.c. power supply. Its single 
tuning range is 95 to 400 kc. Loud- 
speaker operation is provided. The re- 
ceiver uses parts which are easily ob- 
tained, and takes little table space. Its 
cabinet measures only 11 x 7 x 7% 
inches. It has three controls. One dial 
takes care of all tuning. The only other 
adjustable items are the volume control 
and regeneration control. The setting 
of the regeneration control has little 
effect on the dial calibration. 

A STANDBY (or TRANSM IT-RECEIVE) 

switch is provided so the receiver may 
be shut off during transmitting inter- 
vals without turning off the tube heat- 
ers. A second ON-Off switch interrupts 
the power line to shut off the entire 
receiver. 

Regeneration control is smooth and 
covers a wide range. Regeneration may 
be eliminated entirely by turning the 
regeneration control potentiometer ail 
the way down — the receiver then oper- 
ates as a simple non-regenerative de- 
tector and one-stage power amplifier — 
or it may be increased to maximum 
where oscillation begins. Between these 
two extremes there is a wide range of 
receiver sensitivity to suit all manner 
of reception conditions. 

Fig. 1 is the schematic of the re- 
ceiver, A special three-coil coupler Ll- 
L2-L3 provides input coupling and in- 
ductive feedback. The grid coil L2 is 
one coil taken from an old 455 kc i.f. 
transformer. 

The other i.f. coil is removed from 
the wooden dowel on which the two j 
are mounted. The input coil LI is 15 
turns of No. 26 d.c.c. wire closewound 
around the dowel and separated from 
L2 by about % inch as shown in Fig. 1 . ' 
The tickler coil L3 is the largest honey- | 
comb pie from a National type R-152 
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Here it is. ..Concord's New Buying Guide. ..The most cur- 
rent listing on leading TV, Radio, and electronic equipment 
in the field. Concord is issuing periodically, these "guides r 
to give you the finest buying scoops first-hand. You'll get 
complete information on all the latest available merchan- 
dise. ..at the lowest possible price. In this way you're 
assured of only the most up-to-date selection of equipment 
on the market at the time. When the merchandise is avail- 
able to us... it goes straight to you. You can t afford to miss 
an issue... Get on Concord's mailing list now.. .It's the only 
way to keep posted! 

Put Your Nome On Concord's Mailing List 



Bargains . . . Values . . . Savings. 
Now you re assured of getting the 
latest scoops on Radio, TV, and 
Electronic Equipment First-hand. 
Send today for your Concord 
Buying Guide. Just fill in the 
coupon at the right. Send all 
orders to Concord - Chicago. 



I 

| CONCORD RADIO CORP. Dept. JM-50 
I *01 W. Jackson Blvd. , Chicago 7, Illinois. 
I 

* D Rush me your Latest Buying Guide 



I Name. . . 
I 

I Address. 
^City 



Zone. 



. State. 




SOME $ SAVING CONCORV SPECIALS 



SAVe...}2" CO-AXIAL HI-FI SPEAKER 

...Expertly engineered to give finest in natural reproduction for high-fidelity audio 
systems and radios. 12 woofer has heavy duty 31 ounce Alnico 3 magnet for re- 
producing lower musical register down to 40 cycles. Coaxially suspended tweeter 
has specially designed cone for higher register of musical and vocal sound.. .will 
respond up to 17,500 cps. High pass filter is attached and combined Impedance can 
be hooked to any 8 ohm output* transformer. Rated at 20 watts. ia Or" 

22-19362J - Shpg. Wt. 10 lbs And only | Z. ^7 £> 

EXCLUSIVE... DIAMOND STYLUS CARTRIDGE 

Another Concord Exclusive! A Variable Reluctance Cartridge with a Genuine 
Long-life Diamond Stylus for Standard 78 RPM recordings. Drastically reduced 
in price, this cartridge formerly sold at $21.00. Now only at Concord, you can have 
It at less than 1/2 the original net price... a 50% saving. Frequency response limited 
only by record itself. Extremely low needle talk and scratch. Unaffected by varying 
temperature and humidity conditions. Requires 3/4 oz. to 1-1/4 oz. pressure for 
optimum tracking. May be used with most standard tone arms. Can also be used 
with Garrard record changers (old or new), and Webster changers with the exception 
of those that employ plug in heads. Preamplifier is required between pick-up and 
Imput. Size: 1-21/32 x 3/4 x 9/16 , mtg. ctrs. l/2 . O OC 

99-801 5J - List: $35.00 Your Net Price 7.7 J 

VALUE... NEW CON-CAP CONDENSERS 

Concord's New Con-Cap 
capacitors , . . Rigorously 
tested for mechanical per- 
fection and electrical sta- 
bility under severest con- 
ditions of shock and vi- 
bration. Feature seamless , 
extruded aluminum shell Ag* 
with outer glazed card- V 
board insulating tube, and ■■ 
easy to manage tinned 
copper leads: hermetically 
sealed construction. See 
complete listing at left 
...at the lowest prices 
anywhere! 





CONCORD RADIO 

Mail Order Center and Showroom 
901 W. Jackson Blvd., Chicago 7, III. 

Branch Showroom: 265 Peachtree St., Atlanta 3, Ga. 



EXPORT 



For prompt service 
on Export Orders and 
Inquiries Address to 
Concord Radio Corp., 
Export Division, 901 W. 
Jackson Blvd., Chicago 

7, nunois- 
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INDISPENSABLE! 



Photo fact books 




Phot of act Televiiion Courts. Covert TV principle, oper- 
otion and practice. 216 paflet; profv*ely ilhntroied; 8'/a 
x\\". Order TV-1 Only $3.00 

Television Antennai. New 2nd edition. Describes oil 
TV antenno type*; tells how to select, initoll, solve troubles. 
Soves time; helps you corn more. 200 poges; iltustroted. 
Order TAG- 1 Only $2,00 

Television Tube Location Guide. Accurote diogroms 
ihow position ond function of oil tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chossis. 
200 pages; pocket-size. Order TGL-1 Only $1.50 

1949-1950 Record Changer Manual. Vol. 3. Covers 
44 models mode in 1949, including multi-speed changers 
and wire and tape recorders. Originol doto bosed on octuol 
analysis of equipment. 286 pages; B'/i * H*,- poper- 
bound. Order CM-3 Only $3.00 

1 94 8-1949 Changer Manual. Vol. 2. Covers 45 models 
made in 1948-49. Deluxe bound. Order CM-2. Only $6.75 

1947-1948 Changer Manual. Vol. 1. Covers 40 post- 
wor models up to 1948. Order CM-1 Only $4.95 

Recording A Reproduction of Sound. A complete ou- 
thoritotive treatment of all phoses of recording ond amplifi- 
cation. 6 * 9*. Order RR-I Only $5.00 



.... 




Poit-War Audio Amplifiers. Vol. 2. A complete onalysis 
of 104 well-known audio amplifiers ond 12 well-known 
tuners made in 1949-50. 366 poges, 8'/j x 11*. Order 
AA-2 Only $3.95 

Post- War Audio Amplifiers. Vol. 1. Covers 102 ampli- 
fiers ond FM tuners made through 1948. 352 pages. Order 
AA.l Only $3.95 

Auto Radio Manual. Complete service doto on more thon 
100 post* w or auto rodio models. Covers over 24 mfgrs. 
350 poges, 8'/a * 1 1*. Order AR-1 Only $4.95 

Communications Receiver Manual. Complete onolysis 
of 50 populor communications models. 246 poges, % x fi x 
U*. Order CR-1 Only $3.00 

Radio Receiver Tube Placement Guide. Accurate dio- 
groms show where to reploce eoch tube in 5500 radio 
models, covering 1 938* 1947 receivers. 192 pages, pocket- 
size. Order TP-1 Only $1.25 

Dial Cord Stringing Guide. Vol. 2, Covers receivers mode 
from 1947 through 1 949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket*size. Order 
DC-2 Only $1.00 

Dial Cord Guide. Vol. I. Covers sets produced 1938 
through 1946. Order DC-1 On'v $1.00 



HOWARD W. SAMS A CO*, IMC, 



Order from your Ports Jobber Today, or write direct 
to HOWARD W, SAMS & CO., INC., 2201 £. 46th St., 
Indianapolis 5, Ind. 

My (check) (money order) for $ enclosed. 

Send the following books: 



□ TV-1 □ CM-3 □ RR.I □ AR-1 □ DC-2 

□ TAG-1 DCM.2 DAA-2 DCR-l QDC-1 

□ TGI* I DCM-t □ AA-1 □ TP-1 



Name. . . 
Address. 
City.... 



.Zone. 



.State. 



transmitting r.f. choke. This pie is ce- 
mented flat to one face of L2. A long 
brass machine screw passed through 
the center hole of the dowel holds the 
three-coil coupler to the receiver chassis. 

The in**ut coil LI connects directly to 
the signal input terminals. If the re- 
ceiver input is connected to the power 
6SJ7 

DfT rs — <m 

II .00025 MIC A 



a«365(i(if flEEN 
PER SECTION (MKX3ET) 



adjustment a dull thud or pop should ffe 
heard as regeneration begins. As the 
control is advanced still further, a 
steady rushing noise should begin and 
should be followed by a loud whistle 
that indicates oscillation. If you do not 
get these effects, reverse the connec- 
tions of tickler coil L3 and repeat the 

6V6 - GT/G fil P*$: Z-i 





Fig. 1 — Circuit of the little 3-tuber. 

line, use the fuse-protected coupler 
shown in Fig. 2 to prevent burning out 
LI. This isolating unit is not needed 
when the conducting line carries no 
high voltage. A pair of (>00-volt paper 
capacitors will then be sufficient. 

The tuning capacitor CI is a two- 
section midget broadcast-type unit with 
365 mif per section. The trimmers are 
removed and the two sections are con- 
nected in parallel by a short jumper 
for a total capacitance of 730 nuf. The 
vernier tuning dial is a National type 
AM. 

Testing and calibration 

After the wiring is completed and 
inspected, connect the loudspeaker, set 
the regeneration control to zero, the 



STAle i Fn SW 

Its tuning range is from 95 to 400 kc. 

test. With the receiver oscillating, run 
the volume control through its range, 
to check volume control action. 

To calibrate the receiver, connect an 
amplitude-modulated signal generator 

5 K FUSE .1/600V BATHTUB CABCITORS 




Underside of the wired -radio receiver. 

volume control to maximum, and the 
standby switch SI to off. Allow about 
3 minutes for the tubes to heat. Close 
switch SI and slowly advance the re- 
generation control. At one point in this 




TO PWR LINE 



^"bakelite BASE 
Fig. 2 — Fused coupler for the receiver. 

or test oscillator to the signal input 
terminals of the receiver. Set tuning 
capacitor CI to maximum capacitance 
and set the signal generator for 95 kc. 
Adjust the generator output for a 
fairly strong modulated signal, advance 
the volume control to maximum, and 
advance the regeneration control about 
one quarter of maximum. If the re- 
ceiver tunes to 95 kc at considerably 
less than full capacitance of Cl, remove 
a few turns from grid coil L2. Advance 
the receiver dial a few divisions at a 
time, lollowing with the signal gener- 
ator. The completed calibration will bj 
very nearly identical with the chitn 
given in the chart. Always use the 
minimum regeneration which will sen- 
sitize the receiver sufficiently to pick up 
good signals. 

CALIBRATION DATA 



Dial Setting 


Frequency 


0 


400 




360 


20 


295 


30 


240 


40 


205 


50 


175 


60 


148 


70 


130 


80 


115 


90 


105 


95 


100 


100 


95 



Materials for receiver 

Resistors: 1—2.2 megohm. '/ 2 watt; 1 — 15.000 ohm. 
I watt; 1—25,000 ohm, A watt, wirewound potenti- 
ometer with insulated contact arm; I— 500.000 ohm 
potentiometer; I— 4000 ohm 10 watt*. 
Capacitors: 1-250 mxf silver mica; 2—500 w»f mica; 
I — .05. 2—0.1. 1—0 25 nf. 400 volt, paper; 2—8 pf. 
450 volt electrolytic; 1—25 fif, 25 volt, electrolytic; 
Miscellaneous: I— audio frequency choke, 1080 h; 
I— radio freauency choke, 60 mh; I— univerial output 
l—2-gang. midget variable, 36S mif per section; I— 
transformer to match 6V4-GT/G; I— power trans* 
former. 350-0-3SO v at 70 mo. 5 v at 3 a, 4.3 v or 
2'/i a; chassis, vernier dial, tubes. loeVets, hookup 
wire, switches, miscellaneous hardware. 
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Technical Bulletins 

EACH $1.00 Postpaid Foreign SI. 25 
Etactrical Design and Construction 

These bulletins give you easy, accurate, depend- 
able methods of designing and building electrical 
equipment. You just follow simple charts, tables 
and step-by-step instructions that tell how to 
figure correct size uniU to meet specific require* 
ments. 

106 Rewinding Electric Motors— Enables anyone 
without electrical training to locate trouble, re- 
pair and rewind a.c. or d.c. motors and generators 
of a IJ kinds ; how to figure wire size and wind coils. 

111 Transformers — How to design and build all 

types and sizes of transformers including specials 
for Neon tubes and ultraviolet lamps. Easy meth- 
ods of determining core dimensions and wire size. 

152 House Wiring — Safe, approved way to wire 
new and old buildings. Shows many different cir- 
cuits. Explains how to use latest type of materials 
including fittings, fixtures. Also gives estimating 
methods. 

101 Resistance Wire— How to use Nichrome and 
similar wire in heating devices, rheostats anil re- 
sistance coils. Figuring wire size ami length : hr>w 
to wind elements and test. Also supply directory. 

113 Solenoids & Plunger Magnets- How to make 

these a.c. and d.c. magnets having movable 
plungers to control other equipment. How to figure 
dimensions, plunger stroke, wire size, etc. 

112 Electromagnets— How to design and huild all 
types and sizes for a.c. and d.c. How to figure 
lifting power, wire size. 

148 Relays — Designing and building a.c. and d.c. 
relays of any size for various purposes where 
small currents and voltages must control heavy 
circuits. Includes control systems for motors and 
machines. 

137 Meters — Designing and building ammeters, 
voltmeters, wattmeters, for a.c. and d.c. Includes 
complete information on calibrating. 

127 Small Electric Light Plants— Easy-to-bui Id. 

low-cost installations for cottages, camitf, etc. 

Includes a 110-volt, seven 26-watt-lamp system; 

also a 6-vplt system using auto generator. 

151 Electric Power from Streams— How to survey 
streams, estimate requirements and avails e 
power, design and build dams, select and in 3 tall 
the control system and electrical equipment. 

161 Burglar Alarms & Tima Switches -Dependable 
types for various purposes. Time switches* made 
lor alarm clocks and arranged to control lights, 
sprinkler systems, motors and other devices. 

144 Choke Coils— How to design and build for 
many different purposes. How to use these instead 
of rheostats for voltage control, safely and with 
much less loss of electricity 

131 Remote Control of Electrical Devices Cir- 
cuits «n«l applications. How to use telephone thai 
and Stroger h witch. For experimenters and model- 
imlruad switching purposes. 

134 A.C. Electrical Experiments — Fascinating, 
h in e.«s exi^i iments for education and entertam- 
itniit. Also practical uses. 



TECHNIFAX," 0 "effiST?,^ 

Enclosed find % for which send the following 

TerhnJcol Bulletin* at $1.00 each (foreign $1.25) as 
indicated by numbers: 
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HETERODYNE SIGNAL 
GENERATOR 

There are many uses around the ham- 
shack or service hench for this crystal- 
controlled heterodyne signal generator. 
A few standard parts, a dual triode, 
and the readily available surplus 
military-type crystals make the device 
inexpensive. 

Each section of the 6SN7 operates 
as a Pierce oscillator. Their outputs 
are mixed in the plate circuits, result- 
ing in four possible output frequencies: 
f i , fj, fi - f'>, and fi + fa- It is especial- 
ly valuable as a substitute for low- 
frequency crystals in the broadcast 
and i.f. channels. 

By judiciously selecting the crystal 
frequencies, a number of useful fre- 
quencies can be generated. For example, 
one extra crystal will give five addition- 
al frequencies. A total of four crystals 
will provide 16 different frequencies. 

6SN7 




6,3V/.6A 



Although the output is shown feeding 
into an attentuator circuit for signal 
generator service, any one of the four 
frequencies has sufficient strength to 
drive to full output a 6L6 or 6V6 
buffer or doubler stage in a transmitter. 

This circuit was developed to drive a 
carrier-current transmitter with 807's 
in the final at KHSM (St. Mary's Col- 
lege) on 880 kc from available 7-mc 
crystals of suitable frequencies. The 
same circuit has since proven its worth 
as a test oscillator on the bench, being 
a source of crystal check points 
throughout the spectrum by using 
various combinations of crystals, — 
Robert D. Oliver, WoSPF 
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STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, AND CIRCULATION REQUIRED 
BY THE ACT OF CONGRESS OF AUGUST 24. 
1912, AS AMENDED HY THE ACTS OF MARCH 
3, ltt;*3, AND JULY 2, 1948 i Title 39. Unite<l 
States Code, Section 233) of Raiho-Electronhs, 
published monthly at Philadelphia, Pa., for 
October 1. 1950. 

1. The names and addresses of the publisher, 
editor, managing editor, and business managers 
are: Publisher, Radcraft Publications, Inc.. 25 
West Broadway. New York 7. N. Y. : Editor. 
Hugo Gernsback, 25 West Broadway. New York 
7. N. Y.; Managing Editor, Fred Shnnaman. 25 
West Broadway, New York 7. N. Y. Business 
Manager, none. 

2. The owner 1b: Radcraft Publications. Inc., 
25 West Broadway, New York 7. N. Y. : H. Gems- 
back, 25 West Broadway. New York 7, N. Y. 

3. The known h ndholders. mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total am« unt of bonds, mortgages, 
or other securities are: None. 

4. Paragraphs 2 and* 3 include, in cases where 
the stockholder or security holder appears uix>n 
the book* of the company as trustee or in any 
other fiduciary relation, the name of the Person 
or corporation for whom Buch trustee is acting: 
also the statements in the two paragraphs sh"w 
the affiant's full knowledge and belief as to the 
circumstances and cond'tions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
slock and securities in a capacity other than that 
of a bona fide owner. 

H. GERNSBACK. Publisher. 
Sworn to and subscribed before me this 28th day 
of September. 1950. [Seal] Maurice Coyne. Notary 
Public. (My commission expires March 30, 1952.) 



new! 

2nd edition 



amazing 
Howard W. 

SAMS 

Radio & TV Industry 

RED BOOK 
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RED BOOK i 






Complete 

TV & Radio 

Replacement Parts Data- 
All Yours in One Volume! 



NEW Second Edition of the 
famous red book tells you in 
one volume all you need to know 
about TV and Radio replace- 
ment parts for approximately 
22,000 seta made from 19.M 
through 1950! Includes com- 
plete, accurate listings of A 
22 major components. Provui, a 
proper replacement listings tor 
22 product lines produced by 
19 leading parts manufacture 
I era. Gives original parts num- 
bers, proper replacement num. 
bera and valuable installation 
and service notes on TV anil 
I Radio Parta: Tubes, Capaci- 
tors, Transformers, Controls, 
lF's, Speakers. Vibrators, 
Phono-Cartridges. Batteries— 
plus the first complete TV parta 
compilation, including replace- 
ment parta data for sweep os- 
cillator and horizontal and ver- 
tical output systems. Over 600 
pages, 8V£xll". ecwed bind- 
ing. You can't afford to be 
without the red book— pays 
for itaelf with just a few days* 
I use. Order your copy today! 

SAVE 95c! If you own th« First Edition RED 80 OK, teor 
out the first poge, present it to your distributor, ond receive 
95c credit or allowonce on purchase of Second Edition. 



Order from your Port* Jobber to- 
day, or write direct to HOWARD 
W. SAMS * CO., INC., 2201 East 
4oti St., Indianapolis 5, Ind. 

My (check) (money order) for $. 

enclosed. I 

□ Send RED BOOK (S). , 

$3.95 per copy. i 

□ Page 1 from First Edition RED BOOK is I 
enclosed for 95c credit. j 

Name I 
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New Devices 



AMPHENOL LEADS AGAIN 

The new M Auto-Di*l" is made by the originators 
of the famous AMPHENOL "Inline" TV Antennas. 
The same precision-manufacturing and quality 
materials will be found in the "Auto-Dial." The 
rotator is lightweight and attractively styled yet 
ruggedly built for yean of trouble-free service. 
The "Auto-Dial" Control Unit Is gracefully 
designed to blend with any decor. 
See the completely New AMFHtNOl "Auto-Dial" 
Rotator at your Jobber— or write for illustrated 
folder. 



i 
f 



TOOL HOLDER 

Hobby Hill 
Chicago, III. 

Called the GRIP-R, this tool hanger 
consists ot a 22-gauge open end metal 
shell 18 inches long 2% inches wide, 
and Vb inch thick. Running olong the 
entire length of the shell is a series 
of slots for ho ding sliding ring clips. 
Directly in front of the line of slots is 
o 5/16'inch plated coil spring which 
is held m place by the sliding ring 
clips, ond at eoch end ore screws far 
wall mounting. 

All *ypes of tools, with or without 
handles, are held on the rock merely 
by slipping them under the coil spring. 
The sliding ring clips can be adjusted 




to »he size of the tool. The tension in 
the coil spring holds the item securely 
and yet allows eosy removal. 

AUDIO AMPLIFIERS 

Altec Lansing Corp. 
Beverly Hills, Cal. 

This group of amplifiers, the 1400 
series, consists of six units; the 1 4 10 A 
preamplifiers, the 35-watt A- 1420 power 
omplifier. the 75-watt A-I430A power 
amplifiers, the A-I440A line amplifier, 
the I450A apparatus unit and the 30A 
oower supp'y. 




The A -141 OA preamplifier has two 
mixing input channels and the gain 
controls can be removed from the 
chassis for remote operotion. The A- 
I420A can supply the necessary power 
for three preomps and provision has 
been made so that one can be mounted 
directly on the power amplifier chassis 
with its two mixer controls appearing 
on the control panel. The A-I430A will 
supply power for six preomps and has 
provision for mounting two preomps on 
the main chassis. The 30A power supply 
is used w*,th the A- 14 10 and A-I440A 
when they are not used in conjunction 
with a power amplifier. The I4S0A ap- 
paratus unit provides input impedances 
of 30. 2S0, $00 or 600 ohms for the 
power amplifiers when they are not used 
in conjunction with the preamplifiers. 
Loudspeaker output impedances are 
provided for RMA70-volt line. 

DUO-CONE SPEAKER 

RCA Victor Div. 
Camden, N. J. 

The new 15-inch Duo-Cone speaker 
type 5I5S2 is designed for high-quality 
reproducing systems at both high and 
low levels. It has a useful response 
ronge from 40 to 12,000 cycles ond 
will handle 25 watts of audio oower. 

The vibrating system and magnetic 
structure of this speaker consist of a 
duo-cane and two voice coils operating 
in two separate air gaps excited by a 



AMERICAN PHENOLIC CORPORATION 



1830 SO. 54TH AVENUE 



single 2-pound Alnico V magnet. The 
duo-cone has a large woofer and < 
small tweeter cone eoch mounted i< 
its own housing so that the large conr 




is effectively o continuolion of th 
smaller one. The large cone is drive 
by a 2-inch voice coil to produce thr 
tow frequencies, and the small con 
is driven by a %-inch voice coil tc 
produce the highs. 

The two cones vibrote as a single 
unit in the crossover ronge to avo't 
crossover interference. 

TUBE TESTER KIT 

Electronic Instrument Co, 
Brooklyn, N. Y. 

Incorporating the some features as ihr 
previous Eico model 62S-K tube teste 




this new kit, the 625-CK is designe< 
especially for counter display tub 
testing os on old in tube merchondis 
ing. Individuol switches test each tubr 
element. It tests conventional receivinc 
and TV tube types including 4. 5. I 
and both 7-pin, octal, loctol, novo! 
Hytron VR electron-ray tubes and pile 
bulbs. It has a blank socket for futur 
new tubes, an illuminated gear-driver 
rolter chart, two grid caps, a protective 
overload b lb, and a full-vision bake 
lite-cased meter. 

This tube tester is also available 
completely wired. 

TV-FM BOOSTER 

Sonic Industries, Inc. 
New York, N. Y. 
The Super Sonic TV-FM Amplifier mo- 
del IT5 is designed for high gain pre 
selection for any TV or FM receive 
with adeauote bandwidth and wit 
adequate selectivity to reject unwontec 




signals. It has one continuous tuning 
control without vernier and high-la* 
Switching. Six turns of the tuning con 
trol tune through channels 6 to 13. 

The circuit features pure silver in 
ductonCes ond r.f. circuit contacts 
minimum shunt capocitance, short in 
put and output link Coupling, high 
quolity insuloting elements, a copper 
plated chossis, and a well-filtered 
power supply. Balanced input and out 
put circuits reduce the noise pickup 
The booster has both 72 and 300 ohrr 
input and output impedances. 

RADIO- ELECTRONICS for 
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TV BOOSTER 

Alliance Manufacturing Co. 
Alliance, Ohio 

The Tenna-Scope. as this ne* booster 
is called, has a single tuning control to 
cover all channels ard an automatic 
on-off switch controlled by the TV re- 




LP CARTRIDGE 

Astatic Carp. 
Conneaut, Ohio 

Designed especially for LP records 
the new CaC-J crystal cartridge is in- 
ternally equalized to follow the ideol 
frequency response of the recording 
characteristic of Columbia records and 
It also plays the 45 r.p.m. platters. Its 
output is .6 volts at 1,000 cyc'es on 
Columbia No. 103 test record and I 
volt on RCA 12-5-31 V test record. 

The cartridge is housed in a light- 
weight aluminum case with standord 
mounting holes to fit most tone orrrs. 
An adapter plote is furnished to per- 
mit mounting in RCA and similar 45 
'.p.m. record changers. 



nel 5 the sane elements act as re- 
ffe:tor. reflecor. dipole, and director. 
The gain on the two channels is 



ceiver. The circuit uses o 6J6 dual tri- 
ode for minimum noiie and o <e«enium 
rectifier. Separate circuits are jsed for 
high and low bands, and the input and 
output impedances are 72 or 300 ohms. 

The booster comes in a walnut plastic 
cabinet with a gold and maroon dial. 
Its size is 6'A * 5Vb x 5 inches and it 
weighs 4% pounds. 

SELENIUM RECTIFIER 

Precision Rectifier Co. 
Brooklyn, N. Y. 

Called Plastisel, these rectifiers look 
like paper capacitors and are installed 
the same way — no nauntinq holes re- 
quired. The rectifiers are completely 
sealed and run cool up to full ratings. 






Another model, the CAC-78-J, has a 
3-mil needle tip radius for 7B r.p.m. 
records. Both models use the Astatic 
type Q sapphire tipped needle. 

YAGI ANTENNA 

Trio Manufacturing Co. 
Griggsville, III. 

Des gned to work on two channels 
(either channels 4 and 5 on the lo* 
band or channels 7 and 9 in the high 
band), this 4-element Yogi has a gain 
equal to on/ two convenfioncil 4- 
element Yogis on the s^rre channel. 
The 4 elements have diffemt functions 
on the two channels. For example, in 
model 445. the elements on channel 
4 act as reflector, dipo'e, director, 
director, in that order; while on chan- 



front-to-back ratio is 20 db, 10 db, and 
the antenna matches o standard 300- 
ohm line. It is Ovailable in single 
bay, 2-bay stacked array, and in a 
controlled pattern system using 2 boys 
offset stacked and tuned with the Trio 
"phasitron." 

LOUDSPEAKER 

Sun Radio & Electronics Co. 
New Yorlt, N. Y. 

The new British Wharfedofe WI0/CSB 
loudspeaker is being distributed in the 
United States by the Sun Radio & 
Electronics Co. Designed for medium 




to small rooms, the 10-inch unit han- 
dles up to 5 watts and has a response 
comparable to most 12 to 15-inch speak- 
ers without the booming effect caused 
by the larger speakers when used in 
small rooms. 

A cabinet especially designed for 
the speaker is available in either 
blond or mahogany finish. 

AUTO ANTENNA 

Snyder Manufacturing Corp* 
Philadelphia, Pa. 

Using ormy type construction and 
mounting, the Hot Rod is designed for 
long-distance and country reception. 
It has o long 4-section staff of chrome 
plated brass, a shock absorbing spring 
mount, red ceramic insulators and a 
red tenite static boll. It comes com- 
plete with 8 feet of u.h.f. polyethylene 
cable and aircraft type fittings. 

HIGH-VOLTAGE PROBE 

Ind'KHal Devices, Inc. 
Edgewater, N. J. 

Using the extinction voltage of a 
neon lamp in conjunction with o cali- 
brated potentiometer, this test instru- 
ment has an accuracy within 5% 
from 3.2 to 30 kv. The peewee clip is 
attached to the chassis or similar 
ground, and the prabe tip is applied 
to the high voltage. When the indi- 
cator knob is fully counterclockwise, 
the neon lamp indicator glows. Clock- 
wise rotation will give an abrupt ex- 
tinction of the lamp and the pointer 
indicates the voltage. 



Two models are available. Model 
500 has a range from 1.6 to 15 kv r.m.s. 
and draws less than I ma at full scale 
reading, while model 520 covers a 
range from 3.2 to 30 kv d.c. and draws 
less than 300 microamps. Model 500 
is designed for high-voltage trans- 
formers while model 520 is for high- 
voltage electronic d.c. supplies. 



Get This Valuable Book 

FREE 



kst for txamining COYHt'S New 7 -Volume Set 



Yes, you get this great big, brand new book. 
"150 New Radio-Television Diagrams Ex- „ 
plained", absolutely FREE! Gives you com- \ 
plete wiring circuits and diagrams on the 1 
latest Radio and Television Sets. Easy-to-read, large 8^4 
x 11" pages, with full instructions on how to read and use 
the diagrams. This book is a ,J must" in every Radio and 
T elevision service-man's repair kit. You get this valuable 
b^ok as a FREE Gift just for asking to see Coyne's great 
new 7-book set, "Applied Practical Radio-Television" I 

JVe't "Knw JW* tlW Mfl^s Koif Wwth Mar** 

Coyne's new "Applied Practical Radio-Television" is written 
for men who want to get ahead fast in big pay TELEVISION 
and RADIO work . . . men who know that a practical working 
knowledge helps bring top earnings. Over 2500 pages, 5000 
subjects, of the latest Radio and Television "know how"— with 
1200 crystal -clear illustrations and diagrams. Includes separate 
volume on Electronics and handy Radiomen's Handbook. 

Color T«.e vision included 

COMPLY! li SECTION ON COLOR TV AND UHF! How to install, 
service, align, balance ALL radio and TV sets . . . how to use testing 
instruments . . . latest data on UHF adapters and converters, and 
much MORE. Step-by-step photographs show you what makes it 
"tick". Fully indexed for ready reference on the Job or to study at 
home. Up-to-the-minute, complete, easy to understand! 




FREE TRIAL! 




QJTA/n A/Yl MrhMFV? Just mail coupon. We'll send you the 
OZi/VL/ IW IVl \J IV C* I . 7-volumeset on 7 DAYS FREE TRIAL. 



With it we'll Include the book of 150 Radio-TV Diagrams. If you keep 
set t pay $3 in 7 days and $3 per month until $23.90 is paid. (Cash price 
$22.40.) Return the set alone and you OWE NOTHING. Either way. 
the book of Diagrams is yours to keep. Coupon is just a request 10 
see Set free and get FREE BOOK. Offer limited. Act NOW I 



FREE BOOK - FREE TRjALSQUPONf 



COYNE Electrical and Television-Radio School 
500 S. Paulina St., Dept. CO-T1, Chicago 12, III. 

YESI Send 7-volume set, "Applied Practical Radio-Television", for 7 days 
FREE TRIAL per your offer. Include gift of 150 Radio-TV Diagrams Baak FREE! 
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PUZZLED? 



k BATTfRy 



tA'A jfrfiiw AUD, ° . 

Here's Your Answer Now 

>4ZZ IN ONE! 
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8 7 7 3 



SERVISHOP 
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EQUIVALENT TO A COMPLETE 
SERVICE SHOP! 

• TUBE TESTER 

• SET TESTER 

• A.M. GENERATOR 

• F.M. GENERATOR 

• A.F. GENERATOR 

• CONDENSER 
TESTER 

Every square inch solid- packed with value! 
l<ook what you get in this phenomenally low- 
priced tester : a complete latest model obso- 
lescent proof tube tester with approximately 
1000 listings on improved roll chart together 
with an elaborate multitcster for measuring all 
AC & DC voltage DC currents — resistance in 
ohms and megohms — output in decil>els- -con- 
denser leakage — signal generators for audio — 
radio AM and radio FM signals. 
DC Voltmeter: 0-10-50-500-1000-2500 
AC Voltmeter: 0-1 0-50-S00- 1000-2 500 
DC Milliammeter: 0-10-100-1000 
DC Ammeter: 0-10 

Decibel Meter: — 8 to +15, 15 to 29, 29 to 49, 
32 to 55 

Ohmmeter: 0-500-5000 ohms. 0-0.1-1-10 meg- 
ohms 

Complete with tubes, batteries ami test lead*, output 
Ieud«, etc.. and housed In beautiful natural finish oik 
caae. , . . 

Buy from your jobber. 
Insist on R.C.P. Instruments 
Write for Catalog 11RE 



NEW TUBES OF THE MONTH 



Among the few new tubes that have 
appeared on the market in recent 
months are three types by RCA: two 
kinescopes, and a photomultiplier. G-E 
has brought out a new transmitting 
tube and a new kinescope. 

RCA's 19AP4-B is a direct- view, 
metal-cone picture tube for TV receiv- 




include a bulb with corrugated side- 
walls with insulated coating for a 
longer external leakage path; an inner 
cone-neck section for adequate vacuum 
insulation; and only one high-voltage 
envelope connection. 

The 7NP4 has a 7-inch diameter bulb 
that is 19M> inches long. Grid No. 2, 
which draws only negligible current, is 
used to make the brightness adjust- 
ment independent of the focussing ad- 
justment. Similarly, the focussing elec- 
trode, grid No. 3, draws only a few 
microamperes. The tube uses a plastic- 
filled, diheptal 14-pin base. 



NC NC 



ers. It has a high-efficiency white flour- 
escent screen on a face made of frosted 
Filterglass for increased contrast and 
to avoid specular reflection. Except for 
its frosted face, this tube is identical 
with the 19AP4-A. 

The other RCA kinescope, the 7NP4, 
is a projection-type tube for theaters 
which provides a 
projected image of 
15 x 20 feet at a 
projection throw 
distance of about 
60 feet when used 
with a suitable op- 
tical system. The 
tube has a metal- 
backed white fluor- 
escent screen for 
increased bright- 
ness of the pro- 
jected image. 

Using electrosta- 
tic focus and mag- 
netic c eflection, the 
7NP4 operates with 
a maximum anode voltage of 80 kv and 
a maximum focusing electrode voltage 
of 20 kv. High-voltage design features 






7NP4 



0Y2 

5819 OYf 

nc-no connection; ic= internal connection- do not use 

The new 5819 RCA's photomultiplier 
tube for scintillation counters, has a 
sensitivity nearly five times better than 
the original 5819 introduced about a 
year ago. Other improvements are a 
greater cathode collection efficiency, 
higher current amplification, strength- 
ened mount structure, shorter over-all 
length, and a cathode lead termination 
in the base pin. 

G-E's contribution is the GL-5680, a 
three-electrode tube for use as a modu- 
lator, amplifier, and oscillator. In 
pulsed r.f. power amplifier service the 
tube delivers a peak power output of 
90 kw at 15 kv under typical conditions. 
G-E's new kinescope is the 19AP4-C, 
similar to the 19AP4, but having an 
aluminized screen. This is the first large 
metal tube with this feature. 
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New Patents 



AUTOMATIC MOTOR TUNING FOR RECEIVERS 

Patent No. 2,506,869 
Roy A. Gull, Kenmore, N. Y. 
(assigned to Colonial Radio Corp.) 



A motor controls the variable capacitors in 
this automatically tuned receiver. On depressing 
a button, the motor is started and tuning con- 
tinues until a signal is intercepted. Due to 
inertia, the motor tends to coast for a few mil- 
liseconds after it is shut off, leaving the re- 
ceiver detuned by several hundred cycles. This 
invention eliminates the error by disconnecting 
the motor just before a signal is correctly 
tuned in. 



energized and its contact closed. Therefore M 
and KYI continue to operate when switch PB is 
released. 

A portion of the output from the i.f. ampli- 
fier is fed to limiter VI, and then to a crystal 
filter. The crystal is ground for a frequency 
slightly lower than the i.f. For example, a 454- 
kc crystal may be used if the i.f. is 455. This 
permits a signal to pass through the filter a 
few milliseconds before it is correctly tuned in 




hi a typical case the desired band is scanned 
from the low-fre<|uency end to the upper end. 
Then the tuning capacitors are snapped back 
to the I.f. starting point. The broadcast band 
• 535 to 1020 kc) may be scanned in about •> 
seconds and the snapback time is about 0.1 
second. 

Referring to the figure, tuning starts when 
PH is depressed. This energizes motor M (which 
rotates the capacitors) and relay KYI closes its 
contact. In the absence of signal RY2 is also 



the receiver, due to the beat frequency on both 
sides nf zero-beat. Output from the filter is 
rectified by V2, and the d.c. is sufficient to 
block V3. As RY2 releases, it opens the ground 
return to M and RY1 so these also release and 
scanning ceases. 

M should be adjusted to coast just long enough 
to permit accurate tuning. If the crystal fre- 
quency is 1 kc below the i.f. and if the tuning 
rate is 200 kc/second. this would be equal to 5 
milliseconds. 



HUM ELIMINATOR FOR RESISTANCE PICKUPS 

Patent No. 2,511,665 
Carroll R. Miner, Stratford, Conn, 
(assigned to General Electric Co.) 

This circuit is for use with variable-resistance 
phonograph pickups. The advantage of these 
pickups is their simple construction, but they 
require a d.c. supply. If the supply is rectified 
a.c. the ripple may be objectionable. This inven- 
tion eliminates this hum without an expensive 
filter. 

The pickup has a metal stylus to which two 
resistance wires are connected. See part a of the 
diagram. The wires are wound around snubbing 
posts and terminate at spring arms. If the stylus 
is moved slowly, the wires merely wind them- 
selves around the snubbers. When the stylus vi- 
brates rapidly (as its needle follows the record 
grooves), the wires do not have time to move. 
Instead, they are alternately compressed and 
stretched. This changes their resistance and mod- 
ulates the voltage across the wires. 

The a.f. component which appears across 
transformer T may be amplified as required. This 
is shown in part b of the diagram. 

To balance out hum, a potentiometer R is con- 
nected across T. R is adjusted so that equal ripple 
flows through both halves of the transformer pri- 
mary. Since this flow is in opposite directions, 
the hum is cancelled out in the secondary. 

ACCURATE SMALL TIME INTERVAL MEASURING 

Patent No. 2,511,868 
Earl G, Newsom, Dayton, Ohio 
(may be used by the Government of the U. S. 
without royalty payments) 




STYLUS 



A simplified circuit diagram is shown here for 
accurately measuring small intervals of time. For 
example, it may be used to measure the interval 
between a radar pulse and its echo. 

A three-way switch is arranged to contact either 
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SUPPLY 



Lil 




D, E, or F. In the first position a capacitor C is 
charged through a variable resistor R3. When set 
to E, the capacitor stops charging and its voltage 
may be compared with the potential across Rl. 
In position F. the switch discharges C and the 
cycle may be repeated. 

At the first pulse (which begins the timed 
interval) the switch contacts D and the capacitor 
charges. The voltage continues to rise until the 
second pulse arrives. This ends the timed interval. 
At this instant the switch contacts E. Now Rl 
may be adjusted until the v,t.v.m. shows zero. 
Then the capacitor voltage equals that across Rl. 
The dial of Rl may be calibrated in microseconds 
if desired. 
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MOST POWERFUL 




ANTENNAS 




LaPOINTE-PLASCOMOLD CORP. 1 
WINDSOR LOCKS, CONN. 

Pleat* *end me new 1951 catalog of VEE-D-X 
antennas and accessories. 
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j Service- Dealers: 

DO A 

i $ 50,000 

TV BUSINESS 

ON A 

j*500. INVESTMENT! 

!Get into the TELEVISION 
I BUSINESS in a BIG WAY 
|with the TRANSVISION 
; FACTORY-AGENT PLAN! 

YOU GET— 

'•EXCLUSIVE 

TERRITORY 
j* SPECIAL PRICES 

to undersell competition 

• NO INVENTORY 

I You work from our MILLION-DOLLAR 

■ INVENTORY. 
■ 

Requirements: 

J • You must be a Radio-TV Technician 

■ {experienced only). 

J • You must have a presentable location. 

■ Write TODAY for complete 

■ FACTORY-AGENT PLAN, to— 

I TRANSVISION, INC. 

■ Dept. RE, NEW ROCHELLE, N. Y. 

j FIELD STRENGTH METER 

I • A must for every TV Serviceman! 
• Saves 1 /2 the work, 

■ • Improves installations. 




■ NEW LOW PRICE 

■ Model FSMO, complete with tubes Net $79.50 

■ Alt Transvlsion Priees ere fair traded: subject to 

■ ehang* without notice. Prices 5% higher west of th« 

■ Mississippi. 

iTRANSVISION, INC. 



Dept. RE 



NEW ROCHELLE, N. Y. 



It is convenient to use a linear winding on Rl 
and to have a linear calibration on its dial. How- 
ever, the voltage across C rises exponentially with 
time. To avoid a complicated taper for Rl, a resis- 
tor R2 is added. Then the voltage across Rl rises 
almost exponentially with respect to its time cali- 
bration. For example, if the Rl dial is adjusted 
from one time value to another twice as large, its 
resistance is doubled ; but current through it de- 
creases so the new voltage drop across Rl is U'»s 
than twice the original value. When R2 has the 
correct value, this change in voltage is very nearly 
exponential. A similar increase takes place on the 
capacitor C. If the time interval is doubled, the 
potential is Icsh than twice as great. 

In the actual instrument, the switch is replaced 
by two thyratrons. The first pulse fires one tube 
and begins the timed interval. The second pulse 
fires the second tube and blocks the first one so 
the capacitor stops charging. A motor controls 
a switch which discharges C and repeats the cycle. 

VOLTAGE REGULATOR 

Patent No. 2,501,263 
Robert H. Cherry, Glenside and Albert J. 
Williams, Jr., Philadelphia, Pa. 
(assigned to Leeds & Northup Co.) 

Capable of excellent regulation, this circuit is 
not difficult to build. The output remains constant 
despite severe fluctuations of input voltage or 
output load. 

Rl is a conventional tungsten lamp, of the 
10-watt, 120-volt type. R2 is made up of VR 
tubes. A tapped resistor R3 is connected 
across El. 





Curves showing the regulation action. 

tween E2 and E3, or E4+E3=E2. When E4 is 
plotted, it is seen to be practically constant over 
some region of El. R3 may be adjusted so that 
the concave portion of E4 is symmetrical over 
some desired range of input. In this way the out- 
put can be made to show less than 1% variation 
over this range. 

Due to the opposing polarity of the VR tubes, 
this circuit is equally effective on d.c. or a.c. 

TELEPHONE— RADIO 
COUPLING CIRCUIT 

Patent No. 2,511,948 
Twen S. Wang, New York City 
(assigned to Radio Corp of America) 

A telephone circuit may be coupled without 
complicated apparatus to a radio circuit by means 
of this invention. A telephone line needs only two 



The circuit of the voltage regulator. 

The three curves illustrate the regulation char- 
acteristics. ES is the voltage across the tapped 
portion of the resistor. This voltage is Propor- 
tional to El at all times. E2 is the voltage across 
R2. It shows some regulation but the voltage con- 
tinues to rise as El increases. From the schematic 
note that E4 (the output) is the difference be- 




AMAZING BLACK LIGHT 



250-wott ultra-violet light 
source. Mokes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertain, 
ing, unusual lighting effects. 
Ship. wt. 2 lbs. 
ITEM NO. 87 C? 
A SAVING AT 



LITTLE GIANT MAGNET 

lightweight 4 oz. AlNICO per- 
manent magnet. I V x V/i". Lifts 
more than 20 TIMES ITS OWN 
WEIGHT! Ideal for hobbyists, ex- 
perimenters. Shipping weight % 
lbs. 



ITEM NO. 159 
BIG VALUE AT 



$1.50 




POWERFUL ALL PURPOSE MOTOR 

Sturdy shoded pole A.C. induc- 
tion motor. J5 watts, 3000 rpm. 
3~x2"xlV': 4 mounting studs; 
%* shaft, 3/16" diameter; 1 10- 
,120 volts. 50-60 cycles. AC. 
only. When geared down, this 
unit can operate an 18" turn- 
toble with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and many other 
practical purposes. Ship. wt. 
2 lbs. 

ITEM NO. 147 
UN USUAL BUY 




$2.45 




WATTHOUR METER 

leodmg makes — com- 
pletely overhauled, 
reody for service 100- 
110 volts. M> cycles, 2 
wire AC. 5 amp. 
Heavy metal case 8'/ 2 " 
x 6'A" x 5". Easy to in- 
stall. Shipping weight 
14 lbs 

ITEM NO. 33 *A CH 
NOW ONLY 3«t.OU 

WESTERN ELECTRIC BREAST MIKE 

Lightweight | lb. carbon micro- 
ohone. Aircraft type. Breastplote 
}mountrng { adjustable 2-way 
swivel. Easily fostened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shero- 
diied plate, non-rusting finish. 
Ship. wt. 2 lbs. 

ITEM NO. 152 CI in 

NEW LOW PRICE JA.AU 

TELEPHONE TRANSMITTERS 

Genuine transmitters 
made by Kellogg. 
Western Electric, 
Stromberg Carlson 
Work on two dry cells 
For P.A. systems, in- 
tercoms, other proc 
fical uses. Shipping 
weight I lb. 




ITEM 160 CO 4C 
REAL VALUE 
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250 POWER TELESCOPE LENS KIT 



Make your awn high powered 6 ft. telescope! 
Kit contains 3" diom., 75" focal length, ground 
and polished ob|«ctiv« 
lens and necessary eye 
eg pieces. Magnifies 50x to 
" 250x. Full instruciions. 
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^ Ship, wt I lb 
' ITEM NO. 123 
YOU SAVE AT 



$2.95 



HUDSON SPECIALTIES CO. 

40 West Broadway. Dept. RE-12-50 

New York 7. N. Y. 

I tun vnrlotiinR full remittance for item, circled below 
Shipping chames Included. 

OR. my deposit of ......... Ship balance C.O.D 

MINIMUM C.O.D. ORDER SS.OO. 

CO.O. ORDERS ACCEPTED ONLY WITH 2O°/0 DEPOSi 
1NCLUOE SHIPPING, CHARGES, 
Circle Items wanted 

S7 IS* 147 31 1S2 16o 123 
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Mew Patents 



wires along which messages pass in both direc- 
tions. Ii* radio, however, the transmitter and re- 
ceiver are entirely separate units. If the receiver 
output ia permitted to flow back into the trans- 
mitter input, feedback problems may appear. The 
telephone line must be coupled to both the radio 
receiver and the transmitter. At the same time the 
radio receiver 'and transmitter channels must be 
isolated from each other. 



^ T 6K8 



65 




The fiKure shows a 6K8 tube. The signal from 
the radio receiver is applied to both control grids. 
The triode output Is connected to transformer T 
which couples to the phone line P. A signal which 
originates in P is passed through the transformer 
to the screen-grid of the hexode. From here the 
signal flows into the radio transmitter line. 
Thus P is coupled both to the receiver and 
transmitter. 

One Portion of the signal from the receiver is 
amplified by the hexode and it appears across the 
transmitter line. Another portion is amplified by 
the triode ant! coupled to the screen grid of the 
hexode. Since the screen grid signal has passed 
through a triode stage, it is 180° out of phase 
with the signal on the control grid. When R is 
correctly adjusted, these signals produce equal and 
opposite components of plate current. The result 
is complete balance, and the receiver is effectively 
iHolated from the transmitter. 

U.H.F. TUNING 

Patent No. 2,511,586 

Merle R. Hubbard, Cedar Rapids, Iowa, 
(assigned to Collins Radio Co.) 

Inductance and capacitance are tuned by this 
system simultaneously to get a more constant 
Q over a wide range. The inductor is a transmis- 
sion line. The capacitor is of the conventional 
variable type. 

In the model illustrated here. C is the variable 
capacitor. It shunU the transmission line con- 
ductors marked T. The shorter line is fixed to an 
insulated shaft S and is carried around with it. 
This conductor ends in a brush contact which 
slides around the metal ring R. Therefore the 
conductors T are shorted at this end. 

As the knob is rotated the capacitor is varied. 
Simultaneously the spacing between conductors T 
is varied to change their inductance. Each con- 
ductor should be less than one quarter-wave in 
length and preferably silver-plated. 
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TELEPHONE WIRE 

Sensational purchase mean* new low prices! 
Telephone Handsets: T3-I3. TS-15. TS-9 . . . $5.95 •■. 
Sound Powered Handsets: 12,50 es. 24.50 pr. 

Thi« in genuine W110B Armv Field Wire. It comes to 
von n n ordinal steel reela. 2-eonductor. twitted pntr. 
Karh conductor hn^ .1 copper. 4 steel utraiMln fo r extra 



NEW. unused, excellent rendition 

-per Mile (Wt. 180 his.)... $16.00 

V» Mile (Wt. 80 lbs.) M.25 

NEW. unused, food serviceable condi- 
tion—per Mile $12.50 

% -Mile $6.75 



communication mystoma. 

NEW WI30 Lightweight Assault Wire 

V» mile reels (2fi00 ft.) wt. 16 JbS $9.95 

% mile reels, wt. 9 lbs 4.95 

All price* FOB Sacramento. So COD. (California 
rrnident* add 3% far tale* tor.) 

Bend check or money order to 

LORIS SALES 

R. O. Box 1S90-RE-12. Sacramento. Calif* 




PRESENT STOCKS WILL BE SHIPPED AT 
THESE LOW PRICES UNTIL EXHAUSTED! 



SPEAKERS 



Alnico V Magnets 
Fresh Stock! 







Lois of 


3H" P.M. .68 w. 
4" P.M. .fiH oz. . . 


Ka. 


5 Asst. 


. $1.00 


$ .94 


1.00 


.94 


4" P.M. 1 oz. ... 


. i.io 


1.04 


4" P.M. 1.47 ox. 


. 1.15 


1.09 


4*x6" P.M. 1 oz. . 


. 1.64 


1.54 


5" P.M. .88 oz. 


.97 


.94 



5- P.M 
5- P.M. 
«- P.M. 
6" P.M. 

10* P.M. fl. 8 oz. 
12* P.M. 4 



1.47 oz. 
1 oz. 
47 



oz. 



El. 
1.03 
1.15 
1.45 
1.55 
3.74 
4.80 



Loll or 
5 Asst. 
.98 
1.09 
1.37 
1.47 
3.64 
4.55 



3TUBE ALUMINUM CHASSIS 
Prices Sloshedl 

Wlih sockets ror <JT type tubes 
mourned. Sockets partially wired. 



PILOT LIGHTS ^".Yy^ 

Lamp No. Ctn. of 10 

40 55c 
42 66c 

ii « e 
46 55e 
47 55c 

WIREWOUND RESISTORS 

10 W.. 4.000 ohms ea. I7e 

2ft W.. 250 ohms .. e a. 25e 




PORTABLE AMPLIFIER CASE 
Priced For Quick Sate! 



Vote: plywood con- 
strucilon. Tut out ror 
12* sneaker. 

Dimention*: 16%" 
long x 9H" deep % 
21 14- high. 

Covering; Two-tone 
black and cream leath- 
erette, slightly soiled. 
Hardware.- large non- 
rattle carrying handle 
with 4 metal dome 
feet. 



Complete 
ADDED FREE; lllmik 




ELECTROLYTIC 
TUBULAR CONDENSERS 

Kre*h Stock! With mounting strap. 
PI) Type KUL 
20 x 20 150 V. ^ _ 

40 x til 150 V. QQC ea. 



•hihe chfusU that nts perfectly 



Back View 



fin t :u) l'n \\ 



"ANTENNA loop 

Low priced for rapid turnover! 
Four*termlnal. for AC/hC. hattery. 
portables ami small receivers. Kitra 
M>werful. Keen ru tn ended for use In- 
stead or antenna roil, m — ^ 

Orab'em for \ I 



3-TUBE CHASSIS 

J>eLu\e model has 3 sockcls ami 1 
4-Iijk terminal strip mounted. Sockets 
Partially wired. Front panel slightly 
scratched. 



39c 

Complete 



PORTABLE CASE: J tone brown leatherette 
with speaker compartment made to fit AC 
this chassis. . on| y $±.30 

CORN - ' 



I SM WIRE: Critic nr S,y Flame. 
Stranded r22 honk -up. Whiu> with 
tratrr. I .OOO ft. o n reel. ...$3.99 
IRC WIRE WOUND RESISTORS: In- 

aulatotf, Hn nhmtt. 1/g Wnit. Tvpe 
2 V.- _■ • ■ ■ Onlv 9c ea. 




BAKELITE KNOBS: "lilack *k| r t tvl'.e 
w "») llr«;er-RriP k.iob. Similar to 

■ hHft. Hk' wide. I Mi- skirt diam- 
eter (.(i. Be 

POINTER TYPE KNOHS: 11/4", har 

tvpe. iiinek knoh. , M n e 

5 "V ELECTROLYTIC BEAVER CON* 
DCNSERS: 8 niftl. & 430 V. short 

lend* „_ 

MAGNET CONTACT PICKuRS FOR 
MUSICAL INSTRUMENTS; Model 
MM. With hut It In volume control 
nml 20 ft. rnhle. Mfnl. hv Tumor 
ComPlel for on 1 59 9 % 



mm ® 

S-TUBE AMPLIFIER CHASSIS 

Sturdy, duraide metal— all holes 
imnr-hetl; 13*4" wide x G" deep 1 3^4" 
hlftli 2 for 55t 

Buy Many, 
Save Plenty! 10 tor S2.50 

Down Go Meter Prices? 

WKsTlNniHU SK IX T Round, 
0 to flOO ami 0 to 15 DC Volte 
ifl0 mieroamp movement 
TR1 1'LKTT - so. fl to 4(1 V. DC 



SLUG TUNERS: Complete with ,TT«l 
facv and im inter. Taken place of vnrl- 

nide eotMleiiaer . ea 39c 

IRON CORE FORMS: For wlndlhR RF 
rhoke. Length ™ t "; Diameter I,', 

Threaded for wire en. 3c 

$?T. H £ OE . condensers: ar. mfd.. 
2S V.W.. AO V.P. Short lenU«. ea ISc 
?2BS 9 \i * |N °LE OREN CIRCUIT 

JACK: Tlnnetl luf^s ea. 29c 

BRUSH CRYSTAL RHONE: tSini^le 
Unlit OO.lo.oiK) CPS. hleh inme- 
dnnee. Can nlno he used as mike. In- 
eltKlea *hieM«) 4 ft. enrU. . . .S2.29 
F.p. CONOENSERS: lO. m. lO. 
mfd, ft 4 50 V.. 20 mfd. & 2.1 V. 

CRYSTAL CART RIDGES:' Aatatle* (K- 

Ipn 1.1 *.a. S2.2S 

WehHter N-|0 new dating, exact r*- 
placement for LS2A A L7ff ea. SI !hm 



SlTN: 2- Koiind. 6 to 3ml V.'. DC 
H/s Lower I'rlee: ea S2.49 



SWK1MMI 



MICAS 

200 MMF t 
.004)02 Mfd.. 
5(>i) V 
alae t*,- x t/, 
Down (n 6c en 



TOGGLE SWITCH 

c 



Hat handle, 
long shank. 



21: 



3-SPEED PHONO MOTOR 



1 10 v. 

33VH. 45 ft 78 R.r.M 
With turnlahle. 
CnmPlete fnr nnly . . 



AC LINE CORDS 

6 ft. Molded hattelfte plug lQc et. 

I ft Molded hake) I (e pluR.14C ea. 

SWEDGAL Shoves Price Down on 
JEWEL LIGHTS 

Miniature hayonet socket, green 
Jewel ; includes 2 flhre washers which 
compensate for panel thlekncM: 
l.Vlfi" mount In k liole. Eauy lo mount 
requires little space. One lug 
grounded and one tinned. Length: 
1-0/lfi*. complete for 34c 

IF TRANSFORMERS 

PrecUion Wnund Radio foils. Medium 
aize 450 KC. Input or Output ea. 35c 
M*dKeX Iron Core 45b KC. loput or 
Outout. , . . . . .ea. aac 



$4.75 



ELECTfto.VolCE 
DYNAMIC 
MICROPHONE 
Comt>lete with cahle. 
desk itunil and adaptor 
for floor stand, a. > E 
Complete only )4.?9 



33c 



VOLUME CONTROLS 

Standard Brands, with switch and 
long shaft, 
ohmi 

10.000 100.000 500.000 
25.000 250.000 1 megohm 
50.000 350.000 2 megoh ms •*• 
Leas switch, with short shaft 
ohms 

25.000 200.000 1 megohm in. 
50.000 250.000 2 megohms 
100.000 500.000 % megohms * «• 

PAPER TUBULAR Shirt 
CONDENSERS L »» d » 



mfd. 
.015 

.02 
.01 
.005 
.1 

.025 
.02 



Volts. Ea. 

9 200 4c 

6 600 6e 

@ 600 6c 

® 600 6e 

@ 400 5e 

0 400 



400 



5c 



3-TUBE PHONO AMPLIFIER 

110 v.. AC. 00 Cyclea. Full rarifca 
tone & vol. controls with "on" and 
oft* awl i.' Completely wired. 
Al'lit .i h-Kr -■■ 2 round braiia dial 
!!■■• "Volume" St "Tnne". 

$2.25 



OUTPUT TRANSFORMERS 



3Q5 I3V4 P.I*. 
45 P.P. 43 P.P. 
184 P.P. 25 A6 P.P 
384 P.P. [ 

0V6 55* I 2M.6 p 

, r d)1.6 ...44e 35L6 P 
6L6 . .69t I SOLA P 



J6F6 P.P. 
6K6 P.P 

leve p.p. 



.P. 1 



59c 

h 

49c 

each 



6V6 



Push Pull 
15 Watts 

Secondary taps 4, 8. 15, 250 & 
500 ohms. 

Fully (1 JO p . 

Shielded 



. . .ea. SR. »5 
POWER TRANSFORMERS: S«-I2. 
Prl. 1 IS V. AC. Sec. 5 V. fi* 2 A.. 
0.3 V. <T 0 2. 3 A.. BOO V. CT & 

ISO MA ea. S«.»S 

POWER TRANSFORMERS; =F7HJ-1. 
C A L. Prl. 1 IS V. See. ((..1 V.. t'T Q 
2 A. 3RO V. CT Q> 73 MA. en. S3.H3 
POWER TRANSFORMERS: .lOfi V.. 
CT » 50 MA. Filament Vol lace 5 V. 

G 2 A ea. 99c 

ISOLATION TRANSFORMERS: \Vnh 
0 V. hciiter winding, i ] .1 V. on . 
2SO V. a OO MA.. 6.3 V. & - 
amp* en. S9c 



AUTOTRANS- 
FORMERS 
117 V. AC 
Can alse he hooked 
up to ilt'llrer 
nn hry V ^70 V.. 
4.r> V. ;npen el rout I 
rating.) CQ^ 
itch 33C 



OUTPUT TRANSFORMERS: zRKi^ l 

2O0 W. p.l>. HI 1 In 125 DhniH nr Son 
«hnw. Prl. 12. 40U i»hms P. tn l» 

t>ual aec. 125 t>hm» ea. S9.95 

OUTPUT TRANSFORMERS SO W.: 
rrt7-l. P.P. Parallel 6L0's tn 5drt 

250, I.'i. R. -1 »hmi en. S4.93 

OUTPUT TRANSFORMERS: rFJi:.-l. 
Prl. S.OdO ohm* P, to P. lOO MA. 
I>C per MM-Clon. Sec. 250. OO. 15. 

7.5. 4 ohniH ea. S3. 95 

FILAMENT TRANSFORMERS 200 W.: 
-Fl 200.1. 10.000 V. Iiiaulnttnn uti 
5 V. winding. Prt. 115 V. AC. Siv. 
O..T V. 0 10 A.. 3 V. & 2 A 

ea, S3. 95 

ORIVER TRANSFORMERS: rFSaO-U. 
X*. OSN 7 to P.P. Parallel Rrtda M l.Oi. 
Prl, to lyh. Sec. 1: .42. . .ea. S4.25 
DRIVER TRANSFORMERS: 2fFIO-2. 
OVO tr> PP. 811. Prl. to l*i Sec. 1. 

.42 en. S3-95 

DRIVER TRANSFORMERS: rlltfi 
Turns ratio Prl, to 1/3 see. 1: .7 

ei. S2.95 

« V. VISRATOR POWER TRANS- 
FORMERS: r2O0-2. See. 700 V. CT 
Will aupply 350 V. DC with mvne. 

vibrator and filler e». S4.9S 

VIBRATOR POWER TRANSFORMER: 
rKO«l).3. Itinut 6V. DC. Output 117 

V. AC ea. SI. 95 

SWINGING CHOKE 200 W.: -K74 1- 
7. 125 ohm*, 5-25 HV, Hnn M\ 

FILTER' RE ACTOR:* 'ffFH";""" * 4 *H* 
25 MA ea. 98c 



7-TERMINAL STRIP 

No marklnsti on strip! e1, 
Pave a dime. Order 10 for 80c! 



Heavy Gauge— All Metal 
TOOL KIT 

Rcenforeed hnndlea on both ends. 
h.i»p for Wk. card holder In lid for 
Index. Harnlanme ermv flni*h 12 1 
wide x 6ii" ■ 

Brand new! 



Minimum Order: $5,00. 
25% depoiit onC.O.D. t. 
All prices F.O.B. New 
York, N, Y, Write far 
Compter* flttlnai tetfay! 




V0LT-0HM MILLIAMMETER 

_„ m POCKET-SIZE 
3* Square meter— 1 mil D'Ar a onval 
type meter 2<*b accurate. 3 AC 
Current Ranqea. Round corneriMl 
bakelfte. molded case. Same z*>n, 
Mdjuatment for both re«i*tanoo 
rnnitea. SPFC*< S AC Voltage 
ranqea: 0-l2'l2o 600/ 1 200/KIOO 
V. S DC Voltage range*; ■ ({ 60 
300 OOO .lorm V 4 DC Current 
ranges, n 6 3O/120 ma:0 I J 
imM, 3 AC Current Ranges: <KiO/ 
ISO OOO ma. 2 Real stance ranqet : 
0 IOOO ohoift O 1 mecohnis 
Complete with batteries CI 7. On 
* Instructions: 5X3.3 U 



SWEDGAL RADIO, INC. 



96 Warren St., Dept. E-10 



ew York 7, N. Y. 



COrtland 7-6753 
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Seat the 
Tube 

Shortage! 



Itndio-Blcctronic Circuits 



r -W ^ ^ 1 

This Sensational New MDtR Book Shows 
row HOW fo Do Iff 

RECEIVING TUBE SUBSTI- 
TUTION GUIDE BOOK 

by H. A. Middleton 

For AM-FM-TV Receivers and 
Allied Equipment! 

URGCNTI Receiving 
tube* *r<p very scarce . * . 
and will gel icarcfr. 
Tfiere is a wide scramble 
lor every type oi tube, 
and you can't always eel 
what you need, What can 
you do when you can't 
hnd a tube replacement? 
How can you get a set 
working again? How can 
you substitute one tube 
for another? 




HERE! 

HERE Are The Answers To All 
Tube Problems! 

• 2500 Radio And TV Tube Substitutions Are 
Listed ! 

e TV Receiver Filament Wiring! 

• Heater Substitution Wiring Instructions! 
e Tube Types Classified By Functions I 

e And A Wealth Of Other Priceless Data! 

llrri- thi* serviceman will find 2500 radio and TV tube 
[V|m systematically listed in mimr riral sequence with 
aiTunipanjiint wiring instruct urns for making the subsli* 
tit i inns. Th?re are view* tif nrici rial and substitute lube 
sockets, and clear explanations fur whatever changes may 
be nt-cessary. In this, mir of the most important servie* 
infc books escr published, and certainly a most timely 
nne right now. the serviceman wilt find the way in turn 
out jobs that woulil otherwise remain «n the shelf be* 
rause of lack of proper tubes. 

EXTRA) EXTRA! In addition to tube information ... this 
sensational book contains material on Cathode-Ray Tube 
Characteristics, Complete Tube Characteristics Chart. 
Ballast Tube Dai*. Pilot Light Information. Resistors- 
Capacitors— Transformer Color Codes. Transformer Sub- 
stitution. Fixed Condenser Substitution, and Converting 
Farm Radio for Electrified Operation. 

208 Pages in Heavy DurabU Paper £0 A A 
Cover. 8Vi x 11 inchet. Only 

10 DAY MONEY BACK GUARANTEE 
Make this book PROVE its value! 
Unless you agree that it is the best 
investment you've ever made - 
return it, and we will refund your 
money. 



Rush Tfcis Coupon Today 



PORTABLE ELECTRONIC INSULATION TESTER 



JOHN f. RIDER PUBLISHER, INC. 

480 Canal Street, New York 13, N.Y. 

Pleas* send me copies of "RECEIVING 

TUBE SUBSTITUTION GUIDE BOOK" at S2.40 
per copy. I am enclosing cheek D money- 
order O ' n *he amount of % If, 

within 10 days, I am not satisfied— 1 will re- 
turn the book{t) in good condition, for refund. 



Nam 1 



Addresi- 



City- 



_Zon*. State- 



I 

— I 

5 ! 

1 



Most portable megohmmeters have 
a hard-driven high-voltage generator 
which develops the potential required 
for the test Such instruments are 
bulky and rather impractical in some 
applications. 

An electronic megohmmeter which 
can be constructed compactly is de- 
scribed in patent No, 2,510,691 issued 
to R. W. Gilbert The instrument has a 
logarithmic scale calibrated from 100,- 
000 ohms to 10,000 megohms. The cir- 
cuit is shown. 

The cathode current of the 1LH4 
flows through cathode resistors Rl and 
R2. The plate voltage is equal to the 
battery voltage minus the drop across 
the resistors. Therefore, the plate volt- 
age varies inversely as the cathode 
current. In a high-mu triode like this 
one, the grid voltage is low compared 
to the other elements so the grid-to- 
plate voltage follows closely the plate- 
to-cathode voltage. The voltage applied 



to the resistance under test is inversely 
proportional to the cathode current. 
Thus, the applied voltage is zero for 
zero resistance, half the battery volt- 
age for center-scale resistance, and full 



ILH4 i 




1 VWW-r 



battery voltage for infinite resistance, 
Plate current falls because of re- 
duced plate voltage but the cathode 
current continues to increase logarith- 
mically because the grid current in- 
creases as the plate current decreases. 



BASS ATTENUATION IMPROVES SPEECH 



Radiotelephone engineers and ama- 
teurs have long realized that frequen- 
cies outside the range of 300 to 2,500 
cycles contribute little or nothing to 
the intelligibility of transmitted speech. 
When signals are received with the aid 
of a crystal filter or other circuits 
which reduce the high-frequency side- 




1/10 CAMClTANCt OF Cc 

bands, speech is often boomy and diffi- 
cult to read because of the apparent 
bass boost. 

Circuit modifications which attenuate 
frequencies below 300 cycles and make 



speech easier to read through crystal 
filters and QS'ers are described by 
G2TA in Short Wave Magazine, The 
circuit modifications consist of insert- 
ing a switch which cuts out the normal 
coupling capacitors and replaces them 
with units having one-tenth the 
capacitance. 

The circuit at a in the drawing is 
for receivers having two R-C coupling 
networks. Capacitors Cr are the normal 
coupling units. When there is only one 
resistance-coupled circuit in the ampli- 
fier, use the circuit at b. In this case, a 
high-pass filter consisting of two small 
capacitors and a resistor is switched 
into the circuit. Rl should equal R2, 
the normal grid resistor. 

Some amateurs can increase the "talk 
power" of their phone transmitters by 
installing these bass-cutting circuits in 
their speech equipment. Because most 
of the modulating power of a wide- 
range a.f. system is in the low fre- 
quencies, these determine the maximum 
or 1007c modulation point. When fre- 
quencies below 300 cycles are removed, 
the modulation level is determined by 
the intelligence-bearing frequencies. 



UNUSUAL FEEDBACK CIRCUIT IN 50-WATT AMPLIFIER 



In most circuits where inverse feed- 
back is applied to a single transformer- 
coupled stage, the driver transformer 
has balanced secondary windings to 
insure proper operation. 

In this circuit used in the Omega 50- 
watt amplifier described in Toute La 
Radio (Paris, France), the transformer 
does not require balanced secondaries 
or even a center tap on the single 
secondary. Instead, two 220,000-ohm 
resistors are connected across the sec- 
ondary and grounded at their junction. 
Feedback voltage is fed from plates 
to grids through R-C networks. 

Core saturation in the driver trans- 
former is eliminated by employing re- 
sistance-capacitance coupling between 
the plate of the 6V6 and the primary. 



TO 

VOLTAGE 
AM PL 



6V6 
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Radio-Electronic Circuits 
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UTILITY TESTER 

Designed for high- and low-voltage 
continuity testing, measuring a.c, pow- 
er consumption, and checking capaci- 
tors, this instrument is a useful ad- 
dition to a radio service test bench. 

When the selector switch is in po- 
sition 1, 117 volts a.c. is fed to the 
primary of an 18-voIt filament trans- 
former having a 12-volt tap — you can 
probably find one at your favorite sur- 
plus outlet. Six, 12, or 18 volts can be 
taken directly from the transformer. 

OFF 

"> SOICTOfl SW 
|o 




100MA R£CT 



CONTINUITY TtST^ 




p^H — ^5 

I/25WMDN 



I00K L 
-VSAr- 



WSCHARCE 



OUTLET 



-©CAfiKJTQR 
^© TEST 



A 6-8-volt pilot lamp is in series with 
one side of the 12- and 6-volt windings 
for low-voltage continuity tests and 
for checking 6-volt heaters, pilot lamps, 
and filaments. 

Throwing the selector to position 2 
applies voltage to a 117-volt receptacle 
which has a 25-watt lamp and bypass 
switch in series for short testing. 

Position 3 is for testing capacitors 
by the familiar charge-and-discharge 
method. The 100-ma selenium rectifier 
supplies d.c. for the capacitor test, and 
an s.p.d.t. switch is used to charge and 
discharge the capacitor. The neon lamp 
serves as indicator. 

Position 4 places a 25-watt lamp, 
fused bypass switch, and 1 -ampere a.c. 
meter in series with a second 117-volt 
outlet for measuring power drain. The 
initial test is made with the bypass 
switch closed so the lamp will limit the 
current in the event that the device 
being tested is shorted. — Win. R. Blay- 
lock 



SPOTLIGHT 
SPECIAL 




• 3 section telescopic 
dipoles 

• All channel 

• All way orientation 

• Admiralty Brass 
Staffs 

• Heavy Cast Base 

• Walnut crackle 
finish 

• Complete with 
cable 



70% Cash With Orders 



WOULD YOU 



SEND SI 50 % 
TO GET $9.50 * 



Well, here^s even more for your money! 

For only $1.50, you get — 

Your own personal copy of the world 



So* 



55* 



famous Radio's Master Buyers Guide, 
priced by the publishers at — 



$5.50 



1, 



i- 



1951 



AMD Credit Slipf * • ach worth a Art 

MIMU $1.00 on orders of $5 or more 4.00 



$$.$$ 



Miciopfcon._* _ Test ^ u 



and MAIL NOW 



All you can save with this book 
and Harrison's low prices! 

Total Value — Over $9.50 

YOU'VE undoubtedly seen previous editions of 
this indispensable book at the right hand of im- 
portant Engineers and busy Purchasing Agents. 
Now, here is your opportunity to put it to work 
for you - to sav« you real money and time in 
your purchases of Radio- Electronic equipment 
and parts. 

AND. who alone brings you this sensational 
otter? - HARRISON RADIO, of course! Your 
Quality source of supply since 1925! As Au- 
thorised Factory Distributor for all leading 
Manufacturers, we give you fast and depend- 
able store and Mail Order service I And we 
guarantee our prices to be the lowest obtain- 
able anywhere! 

Our reputation for integrity is your assurance 
of complete satisfaction. 

YOU* MONEY BACK 
if yov don't ogreo 
that thlt It the big- 
»ett bargain you 
have ever seen I 



ARR1SON 



3 m radio cgpp 

225 GREENWICH STREET 

(HI Wait &rn H r1wj> r H fc Bird** lt.| 

NEW TOR* 7, IO. 



Hit prices have SECRET 
TRADE DISCOUNT CODE to 
enable you to resell at a 
, lubitontlgl profit 1 

1~ » ^. _ nave ever seen I 

I HARRISON RADIO CORP., T 
225 Greenwich St., New York 7, N. Y, 

Mail me, postpaid, the new Radio's Master Ai* 
count code, and those four $1 vouchers. w?th 10 day 
return for refund privilege. Here's my $^50 
I Name 



Address 



WHIP ANTENNA — MAST BASES, INSULATED 

Mi'- 132— l" lieaiy i oil spnriif. 2* Insulator. Overall 
ktnttli: 11 %*, Wt. >>x ii tJ . rTlce .... $3.95 

Ml' -'2— Spring action direction of bracket, 4* % tr 
ujouiitinie. Price $2.95 

MAST SECTIONS FOR ABOVE BASES: 
TuhuJar steel, copper coated, painted. 3 foot sections. 
M-rew-in tvp«. MS -53 cm be used to make any length. 

M^-fi2-51*rni 49 for taper. Any section.. SOe Ea. 

Sections M8-54 or MS-55 (Urtfer than 11S-53) 75* Ea. 
BAG BG-58 f/carrylng 5 mast sections 50* 



MARK H TRANSMITTER & RECEIVER 

I ileal fur mobile or stationary use. 15 Tulie Set trans- 
mits and receives 2 to 8 MC. Itwne. CW and M( \V 
li.'. Wait Master Oscillator Control. Transmits and 
rcrehi-s :>40 Jir. Plmne. Also an Intercommunicating 
set. Comi's complete with 15 Tul>**. Headset. Micro.. 
Antennas. Control Ilox li/24 Volt Power Supply, and 
instruct ions— ready to operate. Set size: 27*il0*xl3 "i". 

Price I'SKD ITKRTEDi: *Z9.S0 

Available— All Tarts and Accessories for Mark II Sets! 



BC-223 TRANSMITTER and SPARE PARTS 

Walt Transmitter with rrwttil or Mo cuoirol on 
fnur pre-M-lecled channel*. 2<im» to ,VJjO KC . hy u*v 
or three plug-In colls. Five Tul.es: two 801 & (44 CA 
three 4fi. less Tuning Knit— C8K1> .. #«-3U 

OPERATING MANUAL for BC-223 $2.00 

SPARE TUBE KIT for BC-223— Contains 5 spare luff** 

In metal box. Price $4.95 

TUNING UNITS: TIM7— 2 to 3 MC. ; TU-I8— 3 to 
4.5 MC. J TU-25— 4..1 to S 2 MC. 

NEW: $3.5(1 Ea. USED: S2.50 Ea, 
PE-125 VIBRATOR POWER SUPPLY for BC-223 
Transmitter. 12/24 Volt Input: output 5»U Volt ISO 

MA. Price NEW: $9.95 

SHOCK MOUNTING for PE-125 ,. 1.50 

SPARE VIBRATOR & TUBE KIT. For PE-125— 
Contains •* spare tubes, 2 spare vibrators and fuse* 

In metal bos. Trice $4.95 

CABLE only— Transmitter to Power Supply . . 1,75 



Rl ftU/FR 1,5 Volt 60 *yel« Blower, appro*. 100 Cubic 
DLVncn Ft p, 8 3^- 1^,^ 2 - o,,^ Mo|or gUe; 

3H" x 3". 1525 HJ'M. Complete with mounting bracket. 
(!opt. surplus. Brand New and Boied. Order jy 

1550 RPM 
.. .. $3.95 



No. UK -360 i 
FAN OR BLOWER MOTOR — llfl Volts 
Motor size: 3" x 3". Shaft size: 3/lfl" x 1" 



AC ELECTRIC MOTOR— 110 V. flu cycle ball bearing 
motor, appro*. 3500 It I'M. 1/25 HI'. Shaft size: 3/16" 
x Motor slxe: 7* x 4". Ideal for models, fans, etc 
Converted from Govt, surplus, only $3.00 



COMMAND RECEIVERS AND 
TRANSMITTERS: 

USED * 

•;*"-1206C Receiver— 200-4(10 KC $ 5.95 

HC-453 Receiver— 190-550 EC. 11.99 

BC-454 Receiver— 3 to 6 MC 5.95 

Br -455 Receiver 6 to 9.1 MC 8.05 

BC-457 Transmitter— 4 to 5.3 MC. .. 5.95 
HC-4,*i8 Transmitters— 5.3 to T MC. . . 5.95 

BC-459 Transmitter— 7 to 9 MC 14.95 

BC-696 Transmitter— 3 to 4 MC . . 14.95 
T- 23/ ARC- 5 Transmitter— 100 to 156 MC 



NEW: 



8.95 
24.95 
24.95 
29.50 




V* RPM ANTENNA 
ROTATOR MOTOR 

High torque, reversible motor 
— operates directly from 110 
Volt oO cycle by use of con- 
denser. Light weight, quiet 
running, ruggedly built, posi- 
tive stop, easily mounted. 
Normally operates from 110 V. 
40U r)clc. Complete, with In 

struct Ions New: $4.95 

10 MFD 400 Volt Cond.. $1.00; SPST Momentary 
Switch, 35c; I)P1)T Momentary Switch. 75c: Resistor. 
100 ohm 25 Watt 50c; 4 Wire Cable. 5c per Ft. 
<'<»MI1-KTK KIT OF PARTS: Motor. Cond.. S !»**""" 
Switch, and Resistor $6.50 





DYNAMOTORS: 




INIM'T: 


OCTPCT: 


STOCK NO. 


PRICK 


0 V. DC 


450 V. 60 MA. 


DM -9450 




(«> 6 V. DC 


275 V. 5U MA. 


w/ Blower 


$3.95 


1J or H4 V, DC 


4 tO V. 200 MA. & 




T-'O V. 100 MA, 


D-104 


9.95 


12 V. DC 


filHI V. 300 MA. 


BD-B6 


7.95 


12 V. DC 


330 V. 150 MA. 


BD-K7 


5.95 


12 V. DC 


375 V. 150 MA. 


BD-K3 


6.95 


12 V. DC 


MOD V. 300 MA. 


BD-77 


7.95 


IL» or 24 V. DC 


27r> V. llfl MA, 


USA/0516 


3.95 


12 or 24 V. DC 


500 V. 5fl MA, 


USA/0515 


2.95 


<» 6 V. DC 


240 V. 50 MA. 







BC645-A TRANSCEIVER 

15 Tube Transceiver, Ideal for conversion to 480 MC. 
Citizens Hand. Frequency coverage 435 to 500 MC. 
With comerslon Instructions — New end ~m • n _ 
Hfixed. BC-645-A $14*95 



TRANSFORMERS— 110 Volt 60 cycle Primaries: 

gee. 24 V, 1 amp. $l.$5 
Sec. 3« V. 2.5 amps 2.95 



J*ec. 21 V. .5 imp. $1.50 
Sec. 24 V. 4V4 amps. 3.95 

Addrtn Dept. RE • Pricei F O B., Lima, Ohio • 25% Oeooi/t on C.O.D.'j • Minimum Order $2.00 



ALMO RADIO CO, 

fSti* AKCH &TREET * Phil ads>| phi a 
6205 MARJ<|T »T«EET * Wtih PhJl«. 
frth 4 ORANGE STS. * WIJmiflfiAfi 
<4QT VENTNOft AVE. ■ All City 



FAIR RADIO SALES "m^TSIT*" 
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Question Box 



TWEETERS 

WIDEST SELECTION • BEST 
VALUE • HIGHEST QUALITY 



SINGLE UNIT TWEETERS 



MODELS 4408, 4409 — 600 
CYCLE TWEETERS: Recom- 
mended for highest quo Illy 
reproduction systems requir* 
ins o low crossover fre- 
quency. Cobro *hoped horn 
retulti in perfect wide angle 
distribution. Frequency re- 
sponse 600 to 15,000 eyelet. 
Model 4408 handles 6 watts 
ond 4409 25 watt*. 



MODEL 4407 ADAPTER 
MOUNTS 4401 TWEETER 
IN ANY 13" CONE UNIT: 

Converts ony 12" cone 
speoker into o wide»ronge co> 
aiial reproducer In a few 
minutes. Installation it ex- 
tremely simple ond results in 
a dual speaker occupying lit 
tie more space fhon the ong 
inol cone speaker. Complete 
with 4401 tweeter. 

MODEL 44O1-3O00 CYCLE 
TWEETER: An economical 6 
wott unit for converting ony 
good TO* 15" cone speoker for 
extended response to 15,000 
cycles. Wide Angle horn, 
compact design ond low 
price bring excellent high 
fidelity well within the popu- 
lar price range. 



HI-FI AMPLIFIER FOR RECORDING AND PLAYBACK 



? / have a disc recorder and play- 
back unit manufactured by General I it- 
dust ties Co. Please show a dLtgram of 
an amplifier using push -pull 6V0"s 
which I may use with this unit. Also 
show how the speaker level can be.re- 
duced for monitoring the recordings. 



6SL7-6TC2) 



three common values of output and 
voice-coil impedances when using a 
crystal cutter. Values given in the 
speaker-level columns of the tables are 
in decibels below the recording level. 
Values given in the tables were sup- 
plied by General Industries Co. 






MODEL 4403. MODEL 
4404: Model 4402 repro* 
duces to 15,000 cycles. Crott- 
over ot 2000 cp». Horizontal 
dispersion 100°, Verticol 50°. 
Hondlet 12 watts. CemPoct 
design mounts in ony radio, 
phono, or speaker cabinet. 
Model 4404 incorparotei 
4402 tweeter in handsome 
walnut cobinet complete with 
high-pass filter and high fre* 
ouency volume control. Any- 
one con install. 



CROSSOVER NETWORKS 



'W 



MODEL 4405 HIGH PASS 
FILTER: An effective ond 
economical unit for prevent- 
ing lows reaching the tweeter 
unit. Contains high frequency 
control to balance highs ond 
lows. Cutoff frequency 2000 
cydet, 



// so, what type shall I 
Chicago, III. 

A. The amplifier circuit is shown in 
Pig. 1, Inverse feedback has been in- 
cluded to improve the performance of 
the push-pull pentodes. Adjust the 500 f - 
000-ohm feedback control to the point 
which gives the minimum acceptable 
output level when the microphone and 
phono volume controls are at maximum. 

Not knowing which type of cutter 
you have, connections for magnetic and 
crystal types are shown in Figs. 2 and 

table I 



A volume-level indicator is recom- 
mended in the interest of good record- 
ings. The level indicator for a magnetic 
cutter may be a 1-ma d.c. meter having 
a resistor and 1N34 or meter rectifier 
connected in series with it across the 

TABLE II 



Zl and Z2 
(ohms) 


Rl 
(ohms) 


R2 
(ohms) 


Speoker level 
(decibels) 


3.2 


10 


0.4 


17.0 


4.0 


10 


0.5 


16.5 


6.0 


10 


1.0 


13.0 


8.0 


16 


2.25 


l<\0 


10.0 


16 


5.50 


5.0 



Zl and Z2 


Rl 


R2 


Speaker level 


(ohms) 


(ohms) 


(ohms) 


(docibels) 


3.2 


5.5 




8.5 


3.2 


10 


J, 


12.0 


6.0 


10 


15 * 


8.5 


6.0 


15 


M 


11.0 


8.0 


II 


Ll 


7.5 


8.0 


20 


II 


11.0 



MAGNETIC GUTTER 




Wrile today for lllusfratta iiTeravurc 
— address inquiries to Department D 

LOUDSPEAKERS • INC 



MODEL 4410, 4430 LC 
CROSSOVER NETWORK 

Genuine LC frequency divid- 
ers for segregating highs ond 
lows. Not to be confused with 
ordinary high-pats filtert. 
Crossover frequencies Model 
4410 600 cycles. Model 4420 
2000 cycles. Attenuotor con* 
trait included and wired, 
tor itlustrattd literature 




&0 iO. KENiICO aV., WHITE P'.AINj. N 



Fig. 3 — Crystal cutter input connections. 

3, respectively. Table I shows the values 
for shunting resistors for different val- 
ues of Zl and Z2 when using 10-ohm 
magnetic cutters as in Fig. 2. 

Shunt the 47,000-ohm resistor in se- 
ries with the crystal cutter in Fig. 3 
with a .001-to .01-uf capacitor to boost 
highs. Vary its value up to 250,000 
ohms to boost lows. Table II shows the 
values of Rl and R2 for fixed values of 
attenuation in the speaker circuit for 



cutter terminals. The value of the re- 
sistor should be selected so the meter 
reads 2 or 2.5 volts full scale. 

A 1,000-ohm-per-volt or better. 150- 
volt a.c. meter can be used with the 
crystal cutter. The average level will 
probably run to approximately 100 
volts; however, the best value can be 
determined by making a few trial 
recordings. 

XTAL SET COIL DATA 

*> The push-pull crystal receiver in 
the November, 1949, issue works so 
tvell that I want to give it a try on the 
shortwave hands. Please print winding 
data for coils covering from 550 kc to 
approximately 15 mc. I plan to use fivv- 
prong, l l A-i»ch, plug-in forms. — S. S. t 
Pent, III. 

A. The table gives the number of 
turns and the approximate tuning 
range of each coil. Experiment with 
the number of turns on Ll to obtain 
maximum volume. 
Tuning range 
(megacycles) 
0.55-1. <> 
1.5-4.5 
4.0-15 



Ll 
40 
16 
5 



L2— L3 
110 
35 
11 



Wire size 
32 
24 
18 
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FM SET CONVERSION 

? / have a standard FM receiver 
which I wish to convert for reception 
in the 152-162-mc band. Please supply 
coil winding data. — B. J. H. t Binning- 
ham 9 Ala. 

A. Tuning components for these fre- 
quencies are so critical that it is almost 
impossible to supply winding data 
which will prove useful in any one 
circuit. It is possible to make your own 
coils if you have a good grid-dip meter 
or a high-frequency v.t.v.m. and a 
signal generator which covers the re- 
quired range. You may be able to make 
the conversion merely by removing 
turns from the coils in the set. 

With the grid-dip oscillator, prune 
the oscillator coil until its range is 
1G2.7 to 172.7 mc when connected across 
the oscillator section of the tuning 
capacitor. The antenna and r.f. coils 
are adjusted to tune from 152 to 162 mc. 

If you use the v.t.v.m. and signal 
generator method, connect the genera- 
tor and a 270,000-ohm resistor in series 
across the coil and tuning capacitor in 
parallel. Connect the v.t.v.m. across 
the combination. Close the tuning 
capacitor and tune the signal generator 
for maximum voltage on the meter. 
Note the frequency, then make the same 
test with the tuning capacitor open. 
The two frequencies are the high- and 
low-frequency limits of the coil and 
capacitor combination. Vary the num- 
ber of turns, the diameter, and spacing 
between turns until you have the 
desired tuning range. 

If you want to try winding your 
own coils, the antenna and r.f. coils 
may consist of three turns of No. 12 
tinned wire wound to an inside diam- 
eter of % inch and spaced Vfc inch 
long. As a start, the oscillator coil may 
consist of two turns of No. 12 wire 
having an inside diameter of % inch 
and a winding length of Va inch. If you 
use National XR-50 or Millen 69040 
series coil forms, it will be easier to 
adjust the inductance of the coils to 
fit the tuning capacitors. 

ELECTRONIC METRONOME 

? / want to construct an electronic 
metronome but haven't found a circuit 
I like. One was described in your Jan- 
uary, 19U7 % issue but it emits clicks. I 
want a tone or beep. I would also like 



II7L7/M7-GT 



NEON .25* 



JI7VAC 




^™J.0V600V RANGC CONT WNCE SW 

to incorporate a visual indicator. Can 
you give me a simple circuit? — W. S. t 
Waukesha, Wis. 
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Cuitomtr confidence is the key to volume service business. The 
RAYTHEON liouJcJ ELECTRONIC TECHNICIAN PROGRAM provides 
| this vital asset for Mori Fjrr, just as it docs for thousands of other 
dealers v*ho have adopted this exclusive Raytheon business builder. 
Raytheon Radio and Television Tubes help, too, because Raythcons 
arc Right ... for Sound and Sight! Every time a worn out tube is 
replaced with a Raytheon, the service dealer gains another satisfied 
customer 

What the Raytheon Bonded Program does for Mort Farr it can do 
for you? Ask your RAYTHEON distributor how you can become a 
Hon at a hLLC i Korsiii i M-ni\iciAiN...fiow y OU can get your Television 
and Radio service backed by the bond tha^ creates 
customer confidence in you and your work. If you 
qualify, it's jours at no cost to you — the Bonded 
Program is Rttytheou'i l/tmtmrui In Your Future, 




*2? 



ATTHEOW MANUFACTURING COMPANY 



■ ■t, *«i ii 



j«i lniiiiiCH iiClliHM lull!, EAtMll H' luili, ipir.il- tui'uii rum, NUiHIMUH Mil. PitlHUNt 



A. This circuit is the metronome de- 
scribed in the January, 1947, issue com- 
bined with a vacuum-tube oscillator. 
Large capacitors are connected across 
the relay coil. As soon as these charge, 
the relay armature pulls down and 
stays down until the capacitors dis- 
charge through the 820-ohm resistor 
and the range control. Auxiliary con- 
tacts on the relay close the cathode cir- 
cuit of the oscillator. If the beeps are 
too long, insert a 500,000-ohm variable 
resistor at A, then adjust it for the 
desired effect. 

The neon lamp across one side of the 
primary of the output transformer is 
the visual indicator. It may be neces- 
sary to place it across the entire wind- 
ing. 



\WM EQUIPMENT MAIL S&ltU 



SAVE Up to 70% or Electronic. 
Radio, Mechanical Equipment! 

For horn* experimenters, laboratories, schools, 
etc. New fully guaranteed. Fraction of original 
cost. 1 00s of items including: 

• 2500-wott A-C Power Plants $279.00 

• G.E, Seltyns (pair) 3.39 

• Raytheon 1 10-v Electronic Timer ... 8,94 

• Meg-A-Lite Continuity Condenser IIO-v 

Tester 1.99 

• Registor, Capacitor Asst. 4 lb 1.89 

• City Desk Telephones 5.98 

• Photo Cell Light Control Kit 4.87 

• Other bargains — Compressors, Paint Spray 
Guns, Engines, Pumps, Tools, etc. 

IS yrs. in business in Lincoln. Satisfaction Guar, 
We prepay alt shipments. 

Cord brings catalog. 1000s bargains. 

a 

843 "O" St., Lincoln. Nebr. 



BE/D&EH 5 A LIS COMPANY 
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r IT'S A DISC RECORDER ; 






It's GIHIRAL MMSrfflS' latest 
sound reproduction triumph 



Question Box 




# Records- an d i t- C ^ 



4: Plays, bock bafh 



It. P.M. fcetsral 



(*) wbtn connected with 
the proper amplifier. 



MODEL 250 

TAPE-DISC Recorder Assembly 

Here's a fast-moving money-maker that's load- 
ed with all the features a home-recording en- 
thusiast could ask for. It records on tape or 
disc , . . records from tape to disc or disc to 
tape . . . makes possible a solid hour of selected 
uninterrupted entertainment. 
Representing years of development by General 
Industries — oldest name in the phonomotor 
field—the Model 250 contains many design 
innovations, including foolproof operating 
features that anyone can understand. 
Comprehensive, easy-to-understand service 
manual is included with each Model 2 50 unit. 
Included in manual is a suggested amplifier cir- 
cuit as well as a complete amplifier parts list. 
New catalog sheet, describing all of the Model 
250 recording and playback features will be 
seat upon request. Write for your copy today. 



Th* GENERAL INDUSTRIES Co. 



DEPARTMENT C • ELYRIA, OHIO 



TWIN-TRAX* TAPE RECORDERS 




designed 

. with the 



BETTER TV RECEPTION 



A COMPLETE SERIES 



_ . of high-fidelily. dependable tope 
recorders— from transport mechonisms to 
highly specialized instruments, including 
the one YOU wont. Write today for cafa- 
log 5101. Includes ALL technical specifi- 
cations ond direct factory prices. 



THE "Fringe Aree TV" 
Reference Rook 

TV signal propagation, evaluation of 
TV antenna, making a TV *%nol sur- 
vey, typo* of masts and fowtn and 
recommended installation practices. 
Fvli data on rhombic*, how to use 
open-wire feed line, how to eliminate 
ghosts, minimizing fading, TVI, etc. 

Ry W. W. Smith and R. L. Oawley 



'2.50 




PER COPY— ft* moil, $2.60 postpaid. 



AT YOU ft FAVORITE DEALER 

c i tuici i h jT^ «>.ii no- 



SHORTWAVE CONVERSION 

? I am interested in using the simpli- 
fied shortwave conversion described on 
page 124 of the January* 1950, issue, 
but I cannot work out values for the 
shortwave coil and the frequency to 
which the receiver must be tuned for 
reception of a 2t90-kc signal My re- 
ceiver has a 262-kc i.f. — L. W. S., 
Buena Park, Calif. 

A. Your receiver should be tuned to 
852 kc as found by the formula 

2 

where Fl is the frequency of the short- 
wave station and F2 is the i.f. of the 
receiver. 

You may use an antenna coil con- 
sisting of 25 turns of No. 28 wire close- 
wound on a %-inch form. This winding 
may be shunted with a single-section 
3G5-mif capacitor or a small trimmer 
of the same value. The primary of the 
antenna coil may have approximately 
18 turns of No. 28 or smaller wire 
wound over the grid winding. Because 
of the short antenna used on auto 
radios, it may be necessary to experi- 
ment with the number of turns on the 
primary to get optimum performance. 
You may get good results by tapping 
the grid coil at a few turns above the 
grounded end and connecting t' °, an- 
tenna to the tap through a loO-u^f 
blocking capacitor. 

SURPLUS CRYSTALS 

? / purchased a flock of surplus 
crystals which were marked with chan- 
nel numbers between 0 and 79 atf? 
frequencies ranging from 20 to 27.9 
mc. I want to use some of these in a 
10-meter transmitter but can't get nw»f 
of them to take off in any of the usual 
oscillator circuits. I've tried them in 
oscillators having circuits tuning an 
low as 2 mc without any luck. A friend 
tells me that these rocks are from the 
BC-604 but I can't get any dope on it. 
—E. K. H\, Bronx, N.Y. 
A. If the crystals are from the BC- 
604, they will probably be in FT-241 
holders marked Western Electric on 
the bottom. To get the fundamental 



I00V R 



1619 



-If— MWTPUT 



XTAL 4 L -^r J 2JV/2A f ? T 



+400V 



II 7 VAC 

frequency, divide the frequency marked 
on the crystal — the output frequency — 
by 54. The fundamentals of these units 
range from 370.370 kc for channel 0 
to 516.667 kc for channel 79. 

The basic circuit of the oscillator in 
the BC-604 is shown in the diagram. 
We'll bet that this one will put your 
rocks to work. They may even work in 
the average Pierce oscillator circuit if 
you replace the usual 2.5-mh plate 
choke with a choke of 6 or 10 mh. 

RADIO-ELECTRONICS for 
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Quality Line of 

TEST INSTRUMENT KITS 




KITS T 



Heathkirs are styled in the most modern man- 
ner by leading industrial stylists. They add 
beauty and uiility to any laboratory or service 
bench. There is a complete line of Heat hk it 
instruments allowing a uniformity of ap- 
pearance. 

An attractive service shop builds a feeling 
of confidence. Many organizations have stan- 
dardized on Heathkits providing uniform ser- 
vice departments. 

There is no waste space or false effort to 
appear large in Heathkits — space on service 
benches is limited and the size of Heathkit in- 
struments is kept as small as is consistent with 
good engineering practice- 



ASSURED 




PRECISION PARTS 

Wherever required, the finest quality 
^RP*' ccram ^ c resistors are supplied These 

aftv*' • require no aging and do not shift. No 

matching of common resistors is re- 
quired. You find in Heathkit the same 
quality voltage divider resistors as in the 
most expensive equipment. 
The transformers are designed especially for the Heathkit unit. The 
scope transformer has two electrostatic shields to prevent interaction of 
AC fields. 

These transformers are built by several of the finest transformer 
companies in the United States. 




BY LEADING 



MANUFACTURERS 

Leading TV and radio manufacturers use 
hundreds of Heathkits on the assembly 
lines. Heathkit scopes are used in the 
alignment of TV tuners. Impedance 
bridges are serving every day in the 
manufacture of transformers. Heathkit 
VTVM s are built into the production 
lines and rest benches. Many manufac- 
turers assemble Heathkits in quantity for their own use thus keeping 
purchase cost down. 



{faltfrkte KITS WITH 
PARTS THAT FIT... 

When you receive your Heathkit. you arc as* 
sured of every necessary part for the proper 
operation of the instrument. 

Beautiful cabinets, handles, two-color pan- 
els, all tubes, test leads whese they are a 
necessary part of the instrument, quality rub- 
ber line cords and plugs, rubber feet for each 
instrument, all scales and dials ready printed 
and calibrated. Every Heathkit is 1 10 V 60 Cy. 
power iranformer operated by a husky trans- 
former especially designed for the job. Heath- 
kit chassis are precision punched for ease of 
assembly. Special engineering for simplicity 
of assembly is carefully considered. 



INSTRUCTION 
MANUALS 

k Heathkit instruction manuals contain 
complete assembly data arranged in a 
step-by-stcp manner. There arc pic- 
torials of each phase of the assembly 
drawn by competent artists with detail 
allowing the actual identification of parts. Where necessary, a separate 
section is devoted to the use of rhe instrument. Actual photos ate in- 
cluded to aid in the proper location of wiring. 




BY LEADING 
UNIVERSITIES 

Heathkits are found in every leading 
university from Massachusetts to Cali- 
fornia. Students learn much more when 
they actually assemble the instrument 
they use. Technical schools often in- 
clude Heathkits in their course and 
these become the property of the stu- 
dents. High schools, too, find that the 
purchase of inexpensive Heathkits allows their budget to go much 
further and provides much more complete laboratories. 




rOU SAVE BY ORDERING DIRECT FROM MANUFACTURER - USE ORDER BLANK ON IAST PAGE 



Ji 



ROUE JMf ElNATIONAL COIr 

is t. 40th sr. 

NEW YORK CITT (»6) 




BENTON HARBOR 20, MICHIGAN 
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12 ymfinovemenfo in new 1951 



MODEL 0-6 



PUSH-PULL 



SCILLOSCOPE KIT 




cdq $39 5 «° 



INEXPENSIVE MODEL S-J 

ELECTRONIC SWITCH KIT 



and »n»«J^> > ou < ilely _ super- 

position ol eacn u«« k alc for 

i ipose them for ^ompa' J» 

£ u «„' afford n> be wiAc**"" 'position- 
V Has individual p. controls, po» 
ing control and coarse and nne 
r«c controls — can also be " j 10 
wave generator over ^."^^p c ,c 

S-2. Shippins Wt., 1 1 lbs. 



I 



$19 5 ? 



* New AC ond DC push-pull amplifier. 

* New step attenuator frequency compensated input. 

+ New non frequency discriminating input control. 

•k New heavy duty power transformer has 68% less magnetic 
field, 

* New filter condenser has separate vertical and horizontal 
sections. 

* New intensity circuit gives greater brilliance. 

* Improved amplifiers for better response useful to 2 megacycles. 

* High gain amplifiers .04 Volts RMS per inch deflection. 

* Improved Allegheny Lodlum magnetic metal CR tube shield. 

* New synchronization circuit works with either positive or nega- 
tive peaks of signal. 

* New extended range sweep circuit 15 cycles to over 100,000 
cycles. 

* Both vertical and horizontal amplifier use push-pull pentodes 
for maximum gain. 



Tie new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best 
buy. No other kit offers half the features — check them. 

Measure cither AC or DC on this new scope — the first oscilloscope 

under $100.00 with a DC amplifier. 

The vertical amplifier has frequency compensated step attenuator input 
into a cathode follower stage. The gain control i$ of the non frequency 
discriminating type — accurate response at any setting. A pu h pu 
pentode stage feeds the CR. tube. New type positioning control has 
wide range for observing any portion of the trace. 
The horizontal amplifiers arc direct coupled to the C R. tube and may 
be used as cither AC or DC amplifiers. Separate binding posts are 
provided for AC or DC. 

The multivibrator type sweep generator has new f rc ^ u «"^ om Pf"' 
sation for the high range it covers; 15 cycles to cover 100.000 cycles 
The new model 0-6 Scope uses 10 tubes in all — several more than 
any other. Only Heathkit Scopes have all the features. 
New husky heavy duty power transformer has 50% more laminations. 
It runs cool and has the lowest possible magnetic field. A complete 
electrostatic shield covers primary and other necessary windings and 
has lead brought out for proper grounding. 

The new filter condenser has separate filters for the vertical and 
horizontal screen grids and prevents interaction between them. 
An improved intensity circuit provides almost double previous bril- 
liance and better intensity modulation. 

A new synchronization circuit allows the trace to be synchronized 
with either the positive or negative pulse, an important feature in 
observing the complex pulses encountered in television servicing. 
The magnetic alloy shield supplied for theC.R tube is of new design 
and uses a special metal developed by Allegheny Ludlum for such 
applications. 

The Heathkit scope cabinet is of aluminum alloy for lightness of 
portability. 

The kit is complete, all tubes, cabinet, transformer controls, grid 
screen, tube shield, etc. The instruction manual has complete 
step-by-step assembly and pictorials of every section. Compare it 
with all others and you will buy a Heathkit. Model 0-6. Shipping 
Wt., 30 lbs. 



YOU SAVl BY ORDERING DIRECT FROM MAHUfACTURlR-USt 0RDIR BLANK ON LASJ PAGE 




I0CKI IMTE1NATI0NAI (Olr. 



NEW TOM CITT (W>) 



BENTON HARBOR SO, MICHIGAN 



RADIO-ELECTRONICS for 



www.americanradiohistorv.coin 



7teu J95J MODEL V-4A 



VTVM KIT 

HAS EVERY EXPENSIVE *3t 



7.*l 




* Higher AC input impedance, (greater than 1 megohm at 1000 cycles). 

* New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600 
ohm source). 

* New accessory probe (extra) extends DC range to 30,000 Volts. 

* New high quality Simpson 200 microampere meter. 
"A" New Vi% voltage divider resistors (finest available). 

* 24 Complete ranges. 

* Low voltage range 3 Volts full scale {li of scale per volt). 

* Crystal probe (extra) extends RF range to 250 megacycles. 

* Modern push. pull electronic voltmeter on both AC and DC. 
"A" Completely transformer operated isolated from line for safety. 

* Largest scale available on streamline 4V2 inch meter. 

* Burn-out proof meter circuit. 

* Isolated probe for dynamic testing no circuit loading. 

* New simplified switches for easy assembly. 

js* *23 50 

The new Hcathkit Model V-4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes — think of it, all in one 
electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate 
expensive AC VTVM's. + or — db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter 
scale for quick FM alignment. 



There are six complete ranges for each function. Four 
functions give total of 24 ranges. The 3 Volt range allows 
33?'j% of the scale for reading one volt as against only 
20% of the scale on 5 Volt types. 

The ranges decade for quick reading. 
New Vi% ceramic precision are the most accurate com- 
mercial resistors available — you find the same make and 
quality in the finest laboratory equipment selling for thou- 
sands of dollars. The entire voltage divider decade uses 
these Vi% resistors. 

New 200 microampere 4^" streamline meter with Simpson 
quality movement. Five times as sensitive as commonly 
used 1 MA meters. 

Shatterproof plastic meter face for maximum protection. 
Both AC and DC voltmeter use push-pull electronic volt- 
meter circuit with burn-out proof merer circuit. 
Electronic ohmmeter circuit measures resistance over the 
amazing range of 1/10 ohm to one billion ohms all with 
internal 3 Volt battery. Ohmmeter batteries mount on the 
chassis in snap- in mounting for easy replacement. 
Voltage ranges are full scale 3 Volts, 10 Volts. 30 Volts, 
100 Volts, 300 Volts, 1000 Volts. Complete decading cov- 
erage without gaps. 

The DC probe is isolated for dynamic measurements. Negli- 
gible circuit loading. Gets the accurate reading without 
disturbing the operation of the instrument under test. Kit 
comes complete, cabinet, transformer, Simpson meter, test 
leads, complete assembly and instruction manual. Compare 
it with all others and you will buy a Heathkit. Model V-4A. 
Shipping Wt., 8 lbs. Note new low price, $23.50 



* F PROBE 



g trKif^ complcic 

No. 300 RF p b 
Shipping Wr., 1 Jb. 



30,000 VOLT DC 
( ? * O B E KIT 

h««een handle anf£! ' ns "'aror rings 

Shipping \Vf.. 
* Pounds. 



K I T 



$550 



$550 
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ALIGNMENT GENERATOR KIT 




Shipping Wt., 16 lbs. 

$3950 



* New simplified circuit for easy calibration and assembly. 

* New 2 bond built-in marker covers 19 to 75 Mc. 

* New dual spider sweep motor lor long life. 

* New blanking circuit gives base line for better alignment. 

if New variable oscillator gives high output fundamentals on high TV band. 

* New standby switch keeps instrument ready far instant use. 

* New 6 to 1 slow speed drive on both master oscillator and marker tuners. 

The new Heathkit TV Alignment Generator incorporates the new developments required for 
modern TV servicing. An absorption marker circuit covering all possible IF bands and even 
several of the RF bands. The new blanking circuit provides a base reference line which is 
invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in 
the speaker frame assuring better alignment and long life. The mounting of the speaker 
sweep motor has been simplified for easy alignment. 

The variable master oscillator covers 140 to 230 Mc. thus giving high output fundamentals 
where they are most needed. Low band coverage 2 Mc to 90 Mc. 
A new step attenuator provides excellent control of output. 

Planetary 6 to 1 drives on both oscillator and marker provides smooth easy control settings. 
A standby position is. provided making the instrument always instantly available. 
Horizontal sweep voltage with phasing control is provided. No other sweep generator under 
$100 00 provides all these features — comes complete with instruction manual. Model TS-2. 
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$1950 
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TUBE CHECKER KIT 



Sockets for every modern tube — blank for 

new types. 



'pea.ttcux. 



Fastest method of testing tubes - 
— makes more profit. 

Rugged counter type birch cabinet. 



saves time 



Gear driven roller chart gives instant setup 

far all types. 
Tests each element separately for open or 

short and quality, 
Beoutiful 3 color meter — reads good-bad 
and line set point. 

Test your tubes the modern way — dynamically — the simplest, yet fastest and surest method — your Heathkit has a 
switch for each tube element and measures that element — no chance for open or shorted elements slipping by, all the 
advantages of the mutual conductance type without the slow cumbersome time consuming setups. 

Your Heathkit Tube Checker has all the features — beautiful 3 color BAD-GOOD meter — complete selection 
of voltages — roller chart listing hundreds of tubes including the new 9 pin miniatures — finest quality Centralab lever 
switches for each clement — high grade birch counter type cabinet — continuously variable line adjust control — 
every feature you need to sell tubes pcopcrly. The most modern type tube checker wirh complete protection against 
obsolescence. The best of parts — rugged oversize I 10 V. 60 cycle power transformer — finest of Mallory and Centralab 
switches and controls, complete set of sockets for all type tubes with blank spare for future types. Fast action brass gear 
driven roller chart quickly locates the settings for any type tube. Simplified switching cuts necessary testing time to 
minimum and saves valuable service time. Short and open clement check. Simple method allows instant setup of new 
tube types without waiting for factory data. No matter what the arrangements of tube elements, the Heathkit flexible 
switching arrangement easily handles it. Order your Heathkit Tube Checker Kit today. See for yourself that Heath again 
saves you two-thirds and yet rerains* all the quality — this tube checker will pay for itself in a few weeks — better 
assemble it now. Complete with instructions — pictorial diagrams — all parts — cabinet — ready to wire up and 
operate. Model TCI Shipping Wt . 12 lbs. 




$2950 



YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER- US£ ORDER BLANK ON LAST PAGE 
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SIGNAL GENER 



• Transformer operated far safety. 

• Calibrated harmonics to 150 megacycles. 

• New externol modulation switch. 

• 5 to 1 vernier tuning for accurate 
settings. 



• Sine wave audio modulation. 

• Extended range 160 Kc to 50 
megacycles fundamentals. 

• New step attenuator output. 

• New miniature HF tubes. 

A completely new Hcathkit Signal Generator Kit. Dozens of improvements. The range on 
fundamentals has been extended to over 50 megacycles; makes this Heath kit ideal as a 
marker oscillator for TV. New step attenuator gives controlled outputs from very low values 
to high output. A continuously variable control is used with each step. New miniature 
HF tubes arc required for the high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The set is transformer 
operated and a husky selenium rectifier is used in the power supply. The coils are precision 
wound and checked for calibration making Only one adjustment necessary for all bands. 

New sine wave audio oscillator provides internal modulation and is also available for 
external audio testing. Switch provided allows the oscillator to be modulated by an external 
audio oscillator for fidelity testing of receivers. 

A best buy — think of all the features for less than S20.00. The entire coil and tuning assembly 
are assembled on a separate turret for quick assembly — comes complete — all tubes — cabinet — test 
leads — every part. The instruction manual has step-by step instructions and pictorials. It's easy and 
fun to build a Hcathkit Model SG-6 Signal Generator. Shipping Wt., 7 lbs. 




$1950 
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NEW 

BATTERY ELIMINATOR KIT 



• Provides variable DC voltage for all checks. 

• Locates sticky vibrators-intermittmlt 



• Voltmeter for accurate check. 

• Has 4000 MFD Malfory filter for ripple-free voltage 



Even the smallest shop can afford the Hcathkit Battery Eliminator Kit. A few auto radio repair jobs will 
pay for it. It's fast for service, the voltage can be lowered to find sticky vibrators or raised to ferret out 
intcrmittents. Provides variable DC voltage 5 to IVl Volts at 10 Amperes continuous or 15 Amperes intcr- 
mitrent. Also serves as storage battery charger. Ideal for all auto radio testing and demonstrating. 

A well filtered rugged power supply uses heavy duty selenium rectifier, choke 
input filter with 4.000 MFD of electrolytic filter for clean DC. 0-15 V. volt- 
meter indicates output which is variable in eight steps. Easily constructed in 
a few hours from our instructions and diagrams — better be equipped for all 
types of service — it means more income. Model BE-2. Shipping Wt.. 19 lbs. 
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Get set for 




It you re a 



RECEIVER MANUFACTURER 

your set is ready to deliver, with a Thomas 
tube. 



if you're a TELEVISION SERVICEMAN 

yoo*re prepared to send those use-worn receivers back into the game fresh 
rarin* to go, with a Thomas tube. 

if you're a JOBBER OR DISTRIBUTOR 

you're stocked to meet servicemen's increasingly heavy demands for 
fastest-moving tube in the game, with Thomas tubes. 

For, business-wise and performance-wise, "Action" in television 
picture tubes demands Thomas — the strongest tube 
in anybody's line-up! 

THOMAS ELECTRONICS, Inc. 



and 



the 



118 Ninth Street 



Passaic, New Jersey 




RADIO HANDBOOK 




FOR EITHER EDITION 

*3.00 



IN TWO EDITIONS 

I1TM IOITION: Jhm itondord work on 
practical and theoretical aipCfCM at 
all radio communication, 

I2TM IOITION: Detolltd lomtrwctlon* 
ol Information on a waolth o« rodlo 
communication «qulpm*nt; oil 
brand-new. 

tOTH thoie top* notch baotti are a 
nocettlty tor ev»ryon» Intaroifed 
in rodlo communication. There 1* 
Ih-ile overlap in <ov*rag«; •oth H 
o perfect Companion volum* to ttva 



By moil, $3.25 postpaid. Foreign. $3 50. 




AT YOUR FAVORITE DEALER 



Available to you direct from the factory at Savings 
that moke TWINTRAX the only professional-type re- 
corder in the popular-price field. More lhan a dozen 
model variations for portability, long-play, continu- 
ous operation, etc. For a better tape recorder that 
combines profeulcnal quolity with operating ease 
and trouble-free Construction, it's TW1N-TRAX. Write 
today for complete literature. M* rk R*tiu<t*d 



Try This One 



OB OIIECT IY PmAII FKOm 

Cdil&Ks, o^Cnj^iruV^ \\ AMPLIFIER CORP. OF ,AmEKICA 



12 5KENWOOD BOAD, SANTA 8aR»ARA. CALIFORNIA 



398-10 Broadway • New York 13. N. i. 



OUTPUT INDICATOR 

A sensitive output indicator for use 
when aligning receivers can be con- 
structed with a minimum of time and 
parts. As shown in the diagram, it con- 
sists of a small PM speaker and output 
transformer mounted on a small base 
which can be placed close to the speaker 
in the set being aligned. 



TO 10 RANGE AC VTVM 



OUT TRANS A 
3.2 a 4"PM 5PHR 1 



Connect a low-range v.t.v.m. to the 
terminals and use it as the output indi- 
cator. With the meter set to the 0.25- 
volt a.c. range, the signal from the test 
oscillator can be turned low enough to 
prevent the set's a.v.c. from operating 
and broadening the output peaks. — 
W. M. Finley, Jr. 

HANDY SERVICING TOOL 

One of the biggest headaches in radio 
servicing is the job of realigning scrap- 
ing plates in a variable capacitor. In 
trying to straighten a bent plate by 
usual methods, adjacent plates may be 
bent and the technician finds himself in 
a vicious circle. 



crx7; — 




SWEATED TOGETHER WITH SOLDER 



-4 r*"i/i6" 



An old-timer gave me a simple jig 
which does the job miraculously. Two 
double-edged razor blades are soldered 
together at one end with a Vic-inch 
overhang as shown. When the blades 
straddle the suspected plate, they make 
a tight width gauge on either side with- 
out undue pressure on adjacent plates. 
The jig can be held in the hand, needle- 
nose pliers, or fastened to the end of 
a small rod. — William R. Brown, Jr. 

REPAIRING VOLUME CONTROLS 

Here is a simple method of removing 
the C-rings or retaining collars, used 
in rotary switches and potentiometers, 
without gouging a hunk out of your 
thumb. 




Drill a small hole in the shaft close 
to the retaining ring as shown in the 
drawing. Slide a prying tool under the 
ring and lift it out. A shoemaker's No. 
10 sewing awl blade is an ideal tool for 
the job. Its shape and sharp point make 
it a handy tool for cleaning up solder- 
ing lugs and socket pins. — Frederick 
Box 
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#630ChassisStilltheBestinTV 

NOW... More Outstanding than Ever! 




#*10 plus AODED FEATURES . . . LAftGE POWER 
TRANSFORMER . . . VOLTAGE DOUBLER . . . 
PULSE KEYED AGC . . . UNIVERSAL MOUNTING 
BRACKET ... 70° DEFLECTION YOKE. . 

A NEW 3 1 -TUBE SUPER DELUXE EDITION 

DESIGNED FOR THE OA" RECTANGULAR 
NEW LATEST TYPE PICTURE TUBE 

Delivered (as pictured) complete 
ready to play with all tubes, hard* 
ware, knobs and large 8" PM 
speaker (less CRT) 

SAME 20"— 31 -TUBE SUPER DE- 
LUXE KIT Major parts mounted 
and aligned complete (less CRT) 

16"— 31- TUBE DELUXE CHASSIS. 
READY to plug in and play, com* 
ptete (less CRT) 

10" or 12Va" 30-TUBE STANDARD 
KIT Unassembled, incl. instructions, 
complete (less CRT) 



$187- 97 
1 66- 49 
169 74 
139- 62 



STANDARD GUARANTEED PICTURE TUBES 



20DP4A 

19AP4A 

19CP4A - 

17RP4A 

16RP4A 

16DP4A 

16AP4 

14LP4 

12LP4A 

10BP4 



(Rectangular Block) . 
(Round Metal Black) 
(Round Glass Black) . 
(Rectangular Black) . 
(Rectangulor Black) 
(Round Glass Block) . 

Round Metal) 

(Rectonqular Black) . 

(Round Black) 

(Round) 



$74.89 
64.74 
64.74 
46.78 
39.63 
39.63 
38.14 
31.38 
28.72 
22.46 



TV PARTS FOR #630 IN COMPLETE SETS 

VIDEO AND I.F. KIT (19 items) 7.84 

ELECTROLYTIC CONDENSER KIT <6>... 7.37 

TUBULAR CONDENSER KIT (371 4.28 

CERAMIC CONDENSER KIT (2B) 3.37 

MICA CONDENSER KIT (II condensers) 1.38 

CARBON RESISTOR KIT (107 resistors) 6.98 

WIREWOUND RESISTOR KIT (4 resistors) 2.31 

OCTAL WAFER SOCKET KIT ( 13 sockets) .72 

MIN. WAFER SOCKET KIT (10 sockets) .63 

MIN. MOLDED SOCKET KIT (2 sockets) .22 

COMPLETE SET OF GOLD KNOBS 2.49 

BRACKET AND SHIELD KIT (IB items) 8.63 

TERMINAL STRIP KIT (19 strips) .59 

VARIABLE CONTROL KIT (9 controls) . 5.83 



VOLTAGE DOUBLER PARTS 

LUCITE SUB-CHASSIS, formed & drilled.. 2.49 
3 - 20K H.V. FILTER CONDENSERS, set... 2.22 

RESISTORS, set of 7 98 

TUBULAR & MICA CONDENSERS, set of J .46 

TERMINAL & WIRE STRIPS & CLIPS 48 

(Add the doubler system to the standard 630 circuit 
with these parts plus the 16" bracket kit, the plastic 
sleeve ond ring a I B3 and 21 ITS. Easy to follow 
Instructions included) 



#630 TV PARTS... TOP QUALITY. .. LOW PRICES 

FOR KIT BUILDERS, REPLACEMENTS AND EXPERIMENTERS 

The following television parts list comprises all the components needed to 
build the famous #630 television chassis plus added features. PRICES UN- 
LESS MARKED PER SET ARE PER ITEM. Parentheses indicate amounts of 
parts needed in lots of two or over. THE PRICES SPEAK FOR THEMSELVES. 

RCA FRONT END TUNER, compl. w/tubes. 
STANDARD TURRET TUNER, com. w/tubes 

ESCUTCHEON PLATE, for either tuner 

COMPLETE SET OF KNOBS, incl. decols . 
COMPLETE SET OF KNOBS, (Gold) 
POWER TRANSFORMER, 295ma. 20IT6 
VERTICAL OUTPUT TRANS. 
VERTICAL BLOCKING TRANS. 
HORIZONTAL OUTPUT TRANS. 
HORIZONTAL OUTPUT TRANS. 
HORIZONTAL OUTPUT TRANS. 
FOCUS COIL, 247 ohms, 
FOCUS COIL, 470 ohms, 
DEFLECTION YOKE, 60° 
DEFLECTION YOKE, 70° 
SOUND DISCRIMINATOR TRANS. 
1st PIX I.F. TRANSFORMER, 
2nd PIX I.F. TRANSFORMER, 
1st & 2nd SOUND I.F. TRANS. (2) 201 K I eo. 

HORIZONTAL DISCRIM. TRANS. 20BTB 

FILTER CHOKE, 62 ohms 
CATHODE TRAP COIL. 
WIDTH CONTROL COIL, 
WIDTH CONTROL COIL, 
WIDTH CONTROL COIL. 
HORIZONTAL LINEARITY COIL, 201 R3 
HORIZONTAL LINEARITY COIL, 201 RS 



204T2. 
20BT2. 
2IITI 
2IIT3 
21 ITS 
202DI. 
202D2 
20IDI 
206DI 
. 203KI. 
202K2. 
202K3. 



202K4 
201 R I 
20IR4 
keyed AGC 



3rd & 4th PIX COILS. (2 ) 202LI 
FILAMENT CHOKES. (5) 204LI eo. 

VIDEO PEAKING COIL, 203L1 . 

VIDEO PEAKING COIL, 203L2 
VIDEO PEAKING COILS, (2) 203L3 en, 
VIDEO PEAKING COILS, {2) 203L4 eo. 
IONTRAPBEAM BENDER, (single) 203DI 
IONTRAPBEAM BENDER, (double)203D3 
AUDIO OUTPUT TRANSFORMER (6X6 > .. 
HV RECTIFIER, SOCKET ASSEMBLY, single 
HV RECTIFIER, SOCKET ASSEMBLY, double 

HV KINESCOPE LEAD, with clip 

TV 6' LINE CORD, with both plugs 

INTERLOCK SAFETY CONNECTOR (input) 



$22.49 
22.49 
.69 
.98 
2.49 
9.97 
2.69 
1.32 
2.47 
2.98 
3.98 
2.29 
3.42 
2.97 
3.98 
1.12 
1.08 
1.08 
1.02 
1.49 
1.47 
1.08 
.44 
.48 
.79 
.39 
.49 
.39 
.09 
.18 
.18 
.18 
.18 
.79 
.98 
.69 
.79 
1.37 
.39 
.29 
.17 



PUNCHED CHASSIS PAN, cadmium plated 
630-KIT, screws, nuts, rivets, washers 
HI VOLTAGE CAGE ASSEMBLY, complete 
VOLTAGE DIVIDER SHIELD & COVER, 
ELECTROLYTIC COND. SUB-CHASSIS. . .. 

SOUND DISCRIMINATOR SHIELD 

TUBE CRADLE F RACKET 

DEFLECTION YOKE 8RACKET 

DEFLECTION YOKE MOUNTING HOOD 

FOCUS COIL 8RACKETS per set 

CATHODE TRAP COIL SHIELD 

CHASSIS MOUNTING BRACKETS .set of 4 
BRIGHTNESS & HOLD CONTROL BRACKET 

WIDTH CONTROL BRACKET 

TUNER SHAFT BRACKET 

TERMINAL STRIPS, 4-LUG set of II 

TERMINAL STRIPS, 3-LUG set of 2 

TERMINAL STRIPS, 2-LUG set of 2 

TERMINAL STRIP, 1-LUG 

ANTENNA TERMINAL STRIP 

3-SCR£W TERMINAL STRIP 

CORONA TERMINALS set of 2 

CORONA RING 

TUBE SHIELD & CLIP .......2 sets 

MINIATURE WAFER SOCKET (10) eo. 

MINIATURE MOLDED SOCKETS (2)....eo. 

OCTAL WAFER SOCKETS 03) eo. 

CATHODE RAY TUBE SOCKET. IB" leads 
AMPHENOL CONNECTOR PLUGS, set. .. 

OVAL PM SPEAKER, 5"*7" 

8" PM SPEAKER, heavy alnico #5 magnet. 
12" PM SPEAKER, heavy alnico #S magnet 

SPEAKER CONNECTOR PLUGS set of 2 

12Vj" — CRT MOUNTING BRACKET SET . . 

16"— CRT MOUNTING BRACKET SET 

UNIVERSAL MOUNTING BRACKET SET. .. 
PLASTIC SLEEVE, for insuloting I6AP4.... 

PLASTIC SLEEVE, for insulating I6GP4 

PLASTIC RING, for insulating rim 16" CRT. 
PLASTIC SLEEVE, for insuloting 19" CRT... 
PLASTIC RING, for insulating rim 19" CRT. 



$4.87 
1.69 
3.73 
1.79 
.94 
.19 
.57 
.29 
.59 
,49 
.39 
,44 
51 
.16 
.17 
.48 

.06 
02 
.19 
.19 
.08 
.09 
.22 
.07 
.12 
.07 
.39 
.48 
2.49 
3.97 
5.63 
.18 
1.96 
2.98 
6.97 
1.88 
1.88 
1.97 
1.96 
2.08 



VARIABLE CONTROLS 

PICTURE & SOUND. I0K ohms I meq. & switch 1.14 

VERTICAL & HORIZ, 50K ohms I meg 1.04 

BRIGHTNESS CONTROL. S0K ohms 44 

HORIZ. CENTERING, wirewound. 20 ohms 57 

HEIGHT CONTROL, 2.5 megohm .48 

VERTICAL LINEARITY, 5000 ohms 44 

VERTICAL CENTERING, wirewound, 20 ohms .96 

FOCUS CONTROL, wirewound, 1500 ohms 98 

HORIZONTAL DRIVE. 20K ohms 44 



MICA CONDENSERS — 85°C Operation 



270 MMFD — 500 W.V. 

390 MMFD — 500 W.V. 

470 MMFD — 500 W.V. 

680 MMFD — 500 W.V. 

4700 MMFD — 500 W.V. 



<7> 



.12 
.12 
.12 
.16 
.29 



ELECTROLYTIC CONDENSERS— 85°C 

40/10/80MFD — 450/450/150 VOLTS 1.37 

40/40/10MFD — 450/450/450 VOLTS 1.49 

80/50MFD — 450/50 VOLTS 1.49 

40/10/10MFD — 450/450/350 VOLTS 1.37 

20/80MFD — 450/350 VOLTS 1.49 

250/1000MFD — 10/6 VOLTS 98 



TUBULAR CONDENSERS— 85°C 



002 -600V .... 
0025 -600V (2 tea 
004 -600V .... 
600V .... 
600V (2 tea 
600V <6>ea 
600V .... 
400V <2)ea 
.05 - 



.005 
.01 
.05 
.1 

.25 



.09 
.11 
.11 
.12 
.15 
.17 
.21 

1000V 



.005 -400V 
.01 -400V 
.015 -400V 
.05 -400V 
.1 - 400V 
.001 - 1000V 



(3>ea. .07 
<5>ea. .09 
(2>ea. .11 
<5>ea. .12 
<2)ea. .14 
14 



.004 - 1000V (2)ea. .14 



.035 - 



1000V 
.18 



.18 



CERAMIC CONDENSERS 



FREE-W1TH ORDERS OF S10 OR OVER I? Hi™, 'nici™ » 



• 630TV Circuit Diagram with Modifications 

• Hints for Setter Performance on your 630TV 

• Illustrated Television Conversion Manual 

• Pulse Keyed Type AGC Circuit Diagram 

• RMA Handy Resistor and Mica Code Charts 



51 MMFD. 10% Tolerance 12 

56 MMFD. 10% Tolerance 12 

82 MMFD. 10% Tolerance (2) ea. .12 

1200 MMFD, not less than rated capacity 14 

1500 MMFD, not lessthon rated capacity (21) ea. .14 
6800 MMFD, not less than rated capocity 19 



H.V. FILTER CONDENSERS (Cartwheels) 

10KV 500 MMFD ^8 

15KV 500 MMFD 47 

20KV 500 MMFD 79 

WIREWOUND RESISTORS 

5000 ohms, 5 watts 22 

VOLTAGE DIVIDER. I36O/2S0 ohms .74 
VOLTAGE DIVIDER. 5300/2-500 ohms .8<> 
VOLTAGE DIVIDER. 6750/12/93 ohms .72 

CARBON RESISTORS 

V* WATT. 5% TOLERANCE. 10, 150(51 3900 
4700, 5600, I0K(2). IBK 6B0K(2), B20K OHMS, 
1.2 & 1.5 MEG en .09 

Vt WATT, 10% TOL.. 3.3. 39(3). 330, 560(3) 
680. 1800, 2700(2). 3300, -4700 . 6800(4), 8200(41, 
I0K(3). 22K, 27K(2), 47K. S6K. I00K(3), I50K, 
2/OK. 470K{3) OHMS. 

1(2), 2.2(2) 4.7, 6.8 MEG ea. .07 

Va WATT. 20% TOL., 100(2), 1000(9), 3300 

22K(3). I00K. IS0K, 220K(2). 330K. 470K(3) 

OHMS. 1(3). 10 MEG ea. .05 

1 WATT. 5% TOL.. 2.2, 39K, 47K OHMS ea. .14 
1 WATT. 10% TOL., IS00, 3300. 4700(2) I0K 

(2). IBK. 22K. 27K, 39K OHMS. I MEG eo .12 

1 WATT. 20% TOL.. (OK OHMS ea. .10 

2 WATT 10% TOL.. 100 . 270 OHMS ea. .18 

2 WATT. 20% TOL., 2200(2) OHMS ea. .14 

#630 TV TUBES— STANDARD MAKES 

6J6 R.F. Amplifier 1.97 

6J4 R.F. Oscillator 1.97 

6J6 Converter 1.97 

6BA6 (2) . .1st and 2nd Sound I.F ea. 1.08 

6AU6 3rd Sound I.F. 1.69 

6AL5 Sound Discriminator 1.69 

6AT6 1st A.F. Amplifier 1.08 

6K6GT Audio Output 1.08 

6AG5 (4) .1st, 2nd. 3rd. 4th Fix I.F. ...ea. 1.74 

6AL5 PIx. Det. & DC restorer 1.69 

6AU6 1st Video Amplifier 1.69 

6K6GT 2nd Video Amplifier 1.08 

6SK7 1st Sync. Amplifier 98 

6SH7 Sync. Separator 1.69 

6SN7 2nd Sync. Amp & Hor. DIs 1.62 

6J5 Vert, sweep osc. dls 87 

6K6GT Vertical sweep output .1.08 

6AL5 Hor. Sync. Discriminator 1.69 

6K6GT Hor. Sweep Oscillator 1.08 

*AC7 Hor. Sweep Osc. Control 2.29 

68G6G Horizontal Sweep Output 2.89 

5V4G Reaction scanning 1.87 

1B3/8016 . . .Hlah Voltage Rectifier 1.94 

5U4G (2) ...Power Supply Rectifier eo. 1.08 
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TUBULAR 



# The ever-popular 
Aerovox Type 84 
paper tubulars are 
now available in 
85° C extended-volt- 
age ratings — 2500, 3500* 5000, 
7500, 10,000 and 15,000 V.D.C.W. 
From .0001 to .15 mfd. Measur- 
ing %* dia. by Vh" long for 
smallest, to by 3" long for 
largest. 

Oil impregnated. Wax filled. 
Sturdy insulating tube. Sealed 
ends. Bare pigtail leads that 




won't pull out. And dependable! 

See fyout , . . 

Insist on Aerovox HI-V tubulars 
for initial equipment or replace- 
ments in TV sets, oscillographs, 
transmitters, etc. Ask your local 
jobber for the new Aerovox 
Catalog. 




APACtTORS • VIIIATOIS • ICS? INSTRUMINff 



AEROVOX COIPORATION. HEN I Elf MR. MASS.. U. S, A.. $*!« WmliUhWI^OdH 
Smttl 41 t IT* St. Hra T#» I ML I. - CMi: UMCAf. N T. • k Cauda : UMVU CAM AHA LTD., HhMh, Oil 
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There is no finer 
TV made! 

De Luxe 
Z 630 type 

! CHASSIS 




i 
I 
I 
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FOR ALL PICTURE TUBES 
FROM 12" ROUND TO 
20" RECTANGULAR 

Discriminating custom builders choose TECH-MASTER for they know from long 
experience that ''there is no finer TV made" than a TECH-MA$TER chassis. Every 
TECH-MA$TER is designed by top«notch TV engineers . . , and constructed of the 
finest components. Automatic Gain Control is built into every chassis to provide 
the ultimate in picture quality. 

Supplied "ready-to-operate" with TECH-MASTER guarantee and seal of rigid test. Contact 
your nearest jobber or write Dept. RC today for complete literature on TECH-MASTER 
chassis , - - a model available for every type of custom Installation. 




BATTERY-DRAIN REBUTTAL 

In the "Try This One" column of the 
July, 1950 issue, Mr. Cohn suggested 
replacing 300-ma tubes with their 150- 
ma equivalents to reduce drain on auto- 
mobile batteries. I have found that 
150-ma tubes do not last long in vehicu- 
lar service because their heaters are 
too fragile to take the pounding and 
vibration. On the other hand, 150-ma 
tubes are fine for a.c. -operated equip- 
ment. 

If you must save heater current in a 
battery set, do not replace a 6X5 or 
similar rectifier with an 0Z4. Use small- 
er pilot lamps and economize elsewhere. 
These tubes generate a hash which de- 
fies description. It starts shortly after 
a new tube is placed in service. 

If an auto radio comes in with a com- 
plaint of odd-sounding whistles, hisses, 
or hash ; check to see if it uses an 0Z4. 
If so, a new one will provide temporary 
relief. For a more effective cure, try 
shunting each of the filter capacitors 
with a 500-nuf, 1,000-volt capacitor and 
connect a hash filter — a parasitic choke 
and 500-Muf capacitor in parallel — in 
series with each plate of the 0Z4. The 
choke may be made by winding No. 18 
enameled wire over a 10,000-ohm, 2- 
watt resistor. — James Charles Sou hup 

SELF-LOCKING RELAY 

If you need a special locking relay 
with electrical release, you can make 
one from two surplus relays. Mount the 
relays side by side and connect their 
armatures together with a mechanical 
linkage. If the armatures do not carry 
current, they can be linked by a metal 
strip soldered to each. If either carries 
current, then you can use a plastic rod 
drilled for short lengths of bus bar or 
metal strips which are soldered to the 
armatures. 




■ftUAY POINTS ON THESE th OS - 

The drawings show the construction 
of the relay and a typical circuit. RY1 
may be a s.p.s.t. sensitive relay in the 
output of a capacitance relay, photocell, 
etc. When a pulse is applied to the coil 
of RY1, it pulls in and closes the hold- 
ing circuit to the coil of RY2. The con- 
tacts of both relays will stay closed un- 
til the circuit is opened with the nor- 
mally closed push-button switch. 

The coil of RY2 may match any con- 
venient source of current for the hold- 
ing current. It should have enough con- 
tacts to handle the controlled circuits. 
Use this system as a push-to-start, 
push-to-stop control for your trans- 
mitter, — O. C Vidden 



RADIO-ELECTRONICS for 



TECH-MASTER 

PRODUCTS CO. 

443-443 BroadwoY, Hww Yvh IX H. T. 
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PHASING LOUDSPEAKERS 

Having enjoyed reading the article 
"Connecting Loudspeakers" in the 
June, 1950, issue, I would like to add a 
few words on the subject. 

When a number of speakers are 
mounted on a common baffle or close to 
each other, it is necessary that they be 
phased or connected so that they work 
as one unit. Before connecting each 
speaker, momentarily connect a 1.5- 
volt dry cell across the voice coil. Note 
the polarity of the battery and the 
direction the cone moves. 

If matching transformers are used 
with the speakers, connect a high- 
resistance voltmeter across the sec- 
ondary. Touch the leads of a 22.5-volt 
battery to the primary and note which 
direction the meter reads. In either 
case, connect the speakers so the cone 
movements or meter deflections are in 
the same direction. — C. J. Lauyklin 

MORE USE FOR WELLER IRON 

Weller-type soldering irons are use- 
ful in determining which parts of a 
radio or amplifier are sensitive to 60- 
cycle hum. Hold the tip of the iron 
close to transformers, chokes, and any 
other components suspected of picking 
up hum. (The radio and iron must be 
on for this test.) Not only will the 
strong magnetic field around the tip 
show which parts are sensitive to hum, 
it will also show which side of the 
component is most sensitive. Thus it is 
simple to orient transformers and other 
components for minimum pickup. 

We worked on a phono amplifier 
which had a low-level a.c. hum which 
resisted all the standard hum-elimina- 
tion practices. By using the method 
outlined above, we traced the hum to a 
small iron-cored choke in the scratch- 
filter assembly. A grounded metal 
shield around the assembly cleared up 
the trouble. O. C. Vidden 





EVERY 
RADIOMAN 

Can Use These 
SERVICE HINTS! 

Valuable Manual Yours — FREE! 



Every p*tc* of '"Ho\» to Sim- 
plify Radio Repair*" t» 
packed with on-the bench. 
pr.net teal I d e » h . Contains 
photos, chart", diagrams— 
tio Unit— no vaj^ie theory. In 
plain everyday l&nguaKe tt 
gives you prieelcew suKnek- 
tlona — new eeretrtnR ideas. 
You'll ui*e and benefit from 
the experience of exPefta. 
P-irtlal list of content*: flow 
to Localize Trouble: How to 
Service Amplifier*; How to 
Test for Distortion; How to 
Test Audio Circuits.; I low to 
Tent Speaker*; How to Find M 
F.iulU in Oscillator*: How M 
to Tent JUwIlo Part*— and M a 
al) your a — FREE! No obli- 
gation. 




SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 



FEILCR ENGINEERING CO.. Oapt. 12RCS 
160I S. Federal St., Chicago 16. Illinois 

Plenne RUSH my FREE copy of "How to Simplify 
Radio Repair*. " 



Name 



City Zona... State.. 



• Easy fo read, long scale 9" 
meter. 

• Zero-center DC scale for faster 
alignment. 

• Resistance measurements as 
low as 1/10 ohm. 

• New 1200 Volt AC range. 

• Low capacity, high frequency 
probe. Peak -to -Peak or RMS 
— Flat frequency response to 
300 megacycles. 



ELECTRONIC VOLT 
OHM CAPACITY MILLI AMMETER 

• Now even more sensitive — Especially de- 
signed to save you time in television servicing. 
Measures any resistance, capacitance, volt- 
age or current you would ever encounter in 
AM, FM or TV receivers. 
New Peak-to-Peak voltage measurements — 
An absolute necessity for TV servicing. 
Zero-center DC scale increases speed and 
accuracy of TV and FM readings. 
Model 209A is a quality instrument built to 
the high HICKOK standard, with lasting ac- 
curacy for years to come. 
The most used instrument on the technicians 
bench, where top-quality is the most eco- 
nomical buy. 

See the 2Q9A of your jobber's or write tor 
literature Today! 

THE HfCKOK ELECTRICAL 
INSTRUMENT COMPANY 




Dupont Avenue 



Cleveland 8, Ohio 



Send me full information on the New HICKOK Model 209A. 



.STATE _ 



BUILD 15 RADIOS ...Only '14" 

• ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

• NO ADDITIONAL PARTS NEEDED 

• EXCELLENT BACKGROUND FOR TELEVISION 

The PROGRESSIVE RADIO EDU-KIT will help you. If you 
want an EDUCATIONAL AND INTERESTING HOBBY. Or »f you want 
to <jot into a WELL- PAY INC BUSINESS, or if you want to INCREASE 
VOUR KNOWLEDGE Of RADIO. 

Absolutely no knowledge of radio it necessary. Th* PRO- 
GRESSIVE RADIO EDU-KIT is the product of many year* of teaching 
*n ' engmcerinq experience. The detailed Instruction* and quitte* 
are clBaHy written and illustrated, so that they can be understood by 
anyone i>wtweert the ages of 12 and 80. 

The PROGRESSIVE RADIO EDU-KIT U not merely a collection 
of radio parts accompanied by a radio diagram IT IS PRACTICALLY 
A RADIO COURSE, offered at a mere fraction of its real value. You 
will be tauTM to build radios in a progressive manner First, you will 
build a very simple Ltube receiver. The neKt set is a little more 
advarv d, Gradually you will find yourself constructing elaborate radio 
sets and oomu work like a professional radio technician. Every part Is II i u , 
ir.ited. EVERY STEP INVOLVED IN BUILDING THESE SETS HAS BEEN 
CAREFULLY PLANNED. YOU CANNOT MAKE A MISTAKE. 

Each of the 15 radio* you will build operates on UO-120 volts. 
Ac or DC. These Sets have been designed to teach you the PRINCIPLES OF 
RADIO. Therefore, you will build a variety of circuits. The PROGRESSIVE 
RADIO EDU-KIT is EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER. TRANSMITTER. AND A M PLl • 
El E R DESIGN. M is used in many Radio Schools and Colleges In U.S.A. and abroad, it is used by the Veterans 
Administration for veteran training. 

Quizzes are provided as part of the PROGRESSIVE RADIO EQU KIT They will be corrected by our 
staff at no antra cost. e • 9 ¥ B • 

ELECTRICAL AN O RADIO TESTER ELECTRIC SOLOERlNG IRON 
SCREWDRIVER ALIGNMENT TOOL 

BOOK ON TELEVISION SPOOL OF ROSIN CORE SOLOER 

AFNEROUS HANK OF WIRE MFMBPRSHIP IN RADIO-TV CLUB 

ORDER YOUR PROORgRS/VE R\DtO KIT TODAY. OR EFSD FOR FRF.fi "KIT°K 1 TALOO'* 
POSTAOt: PREPAID OS CASH ORDERS. CO D ORDERS ACCEPTED l\ V ft A 




FREE 1950 EXTRAS: 



PROGRESSIVE ELECTRONICS CO., 



497 Urron Ave., Dept. RE It Brooklyn 11 t New York 



DECEMBER, I 950 
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5 NEW DELUXE IfJTC 

I 630 TYPE IVI ■ «J 

wifh keyed AGC 

FOR PICTURE TUBES FROM 10" 

ROUND TO 20" RECTANGULAR 
g TECH-MASTER KITS are acknowledged by 
j the radio industry as the finest for quality 
g and performance. Avoid the danger of buy- 

■ ing untested brands . . . insist an TECH- 
5 MASTER . . . indisputably the finest of them 
2 all. All components are factory mounted. 
X Easy to follow instructions assure perfect 

■ performance in comparatively short time. 

■ TECH-MASTER TV ACCESSORY KITS 




BOOSTER 



"Hi-Sw*«p" VOLT 
AGE MULTIPLIER 



TECH-MASTER 

PRODUCTS CO. 

443-445 Gruodwey, Mew Vqrt 13 N. V. 



OUTSTANDING - TV - VALUES 

7- MODEL #300 

i=*=h Fohletl ill Pole corapWe with 

reflector snd high freaucncv 
miiapler. Coven 13 channel* 
1j AH alum rorut ruction. Le»» #>a *p 
shi>g. wt. 7 lb». Price: M.W 



MODEL #200-D 

Slacked array. Consist* of a 
mmi'letc conical* ami connect- 
inn bare. Very rlirlfl p"n»truc- 
ilnn. Cov«?ra all 13 channels. 
Matches ;iOO Ohm or 7 2 cihm. 
('inter Impedance 15C) Ohm. 
Ideal Tor low aLgnal area*. An 
• •■rtatandlne huy. ShPK. wt. J2 
lha. leas mast. SINS A- O 
TIONAL OFFER at 

MODEL 200-S 

Kinele array. Same 
ii«m a* above. Shn», 



it™. 

Price. 



$4.50 



MODEL #Y-100 




— ^ MODEL #500 

mtT -. All-band foldrrt dionle antenna. 

* \ * Ideal for rotator une. Maximum 

> 0 fcatn on anv channel Alum. 

I construction. Leaa Muc. Shpa. Ci.95 
I wt. a Iba. Price. . . 

1 M0 

5 element Yam HI -Gain beam da- 
shmed apec locally for fringe area 
use. AU alum. ""■«"»£* , £ n - £*' 

to apecmc ^"onei*. wt. 

4 Ilia. Channel S4.50: Chan- 
nel S*.2»: Channel ^rl 1. 
S4.0O und Channel **13. S3-™- 
The price* are leas maat. CA « 
"V" type antenna. Prtce ***»aVS» 

ANTENNA ACCESSORIES 

CM-lOO Chimney Mount * • - - * i 

5-ft. iVV OD ««■•! MR-t Plated -IS 

5-ft. IVh- OD Alum. Hast 

5-ft. )" OP Alum. Heat. ■ *1*? 5 

300-ohm stand-oft* Inaulators (fit coax rable)— 
S^OO per IOO el2.00.per 3UO *=°;°0 per ■ I OOO 

">» A^mt>lle^W..l r ^^t^pungj- 

B„t Quality SOO-ohm twin i«d_ ^ ^ 
HlKb Qualtty 72-ohm Coa* ^ ^ ^ 

Folded Dlpole Hl-Fcequencr Adaptera »-3S 

Conical Hl Frequener Adaptera. - I SO 

Straight Dloole HI •Frequency Adaptera V3S 

TERMS: All aMpmente F.O.B. Newark. New J*r- 
aey. 2S% depoelt with order*, balance C.O.D. 
Minimum order S2 00. Include ample poatege. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

EAST COAST ELECTRONICS 

40 St. Franela Street Newark 9. New Jersey 




DON'T MISS 
RADIO-ELECTRONICS ANNUAL 
TELEVISION ISSUE 
January 1951 



Come to tlic Great Shops of COYNE in Chicago. Our 1 
51st War! Get quick, nractiral training in TELEV1 
SION-RADIO or ELECTRICITY CI Approved 
Finance plan for non-veterans. Mail Coupon Today ] 
for complete details. 

NOT "HOME- STUDY" COURSES! I 

You learn on real, full-aize equipment, not by mall 
Finest staff of trained initructora to help you get | 
ready quickly for a better job ,a fine future. 
CD TIT DA ft I/O Clip coupnn f or bigi lluatrated 'I 
rnCL DUUflO Coyne book on either TELE 
VlSlO\*-RAl>IO or ELECTRICITY. Both book* 
sent FREE if you wish. No obligation; no salesman 
Will call. Act NOW ! 

, B. W. COOKE, Pre., 

I COYNE Electrical & Television-Radio School, 



500 S. Paulina St., Chicago 12. 111. Dept. 9Q-81H 



1 Send FREE BOOK and full details on : 

| □ TELEVISION -RADIO □ ELECTRICITY 



ADDRESS , 



I 

! L crrv_ _ _ _state_ 



HELP FREDDIE WALK FUND 

It is most pleasing to state this 
month that the Freddie Fund has 
reached almost $3500.00 in contribu- 
tions to Freddie, the Arkansas radio 
technician's two-year-old son born with- 
out arms or legs. 

Freddie returned South last month 
after a stay of several months in West 
Orange, N. J. where he was fitted with 
his artificial legs. This, as previously 




Freddie is now learning how to stand. 

reported, is the first stage in rehabili- 
tating the child so he can become a 
useful citizen and, we hope, an excellent 
radioman in due time. 

The artificial legs so far have enabled 
him only to balance himself, which for 
a person born without legs is a task 
in itself. It should always be remem- 
bered that Freddie is only two years 
old. His father reports that Freddie 
is doing fine at this particular point 
and he believes that with just a little 
more practice he will be able to take 
a step. This he will be able to do by 
twisting the lower part of his body. 
It will take a lot of patience on the 
part of his parents and others, but his 
doctors believe that it won't be long 
before he will learn how to walk. It 
will be several years before any at- 
tempt will be made to fit Freddie with 
artificial arms as he must first learn 
how to use his legs which will be quite 
a task to master. 

In the meanwhile we hope that our 
readers will do their utmost with con- 
tributions which are badly needed to 
rehabilitate the boy so that he will 
be able to take care of himself. 

The Editor was particularly pleased 
to receive a letter from a young college 
student who is organizing a Help- 
Freddie-Walk Fund through his college. 
We hope to report more on this particu- 
lar effort in the near future. 

Keep up the good work by sending 
your contributions — even the smallest 
one will be highly welcome. 

Make all checks, money orders, etc., 
payable to Herschel Thotnason. Please 
address all letters to: 

Help-Freddie-Walk Fund 
c/o RADIO-ELECTRONICS 
25 West Broadway 
New York 7, N. Y. 

RADIO-ELECTRONICS lor 
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Bolonce os of September 22 $3134.21 

Wilbur M. Abtl— Lowpoint, III.. $ 25.00 

Ack Radio Supply Co.— Birmingham, Ala.. 10.00 

£. H. Alltn— Belmont, Mass 1.00 

Anonymous— Escondido, Calif 2.00 

Anonymous — Los Angeles, Colif 2,00 

Anonymous— Rtdwaod City, Calif 10.00 

Anonymous — Washington, D. C 10.00 

Anonymous— Bellewaod, III 1.00 

Anonymous— Rontoul, III 2.00 

Anonymous — Rutherford, N. J 5.00 

Anonymous — Brooklyn, N. Y 10.00 

Anonymous — Brooklyn, N. Y 1.00 

Anonymous — Buffolo, N. Y 2.00 

Anonymous— New York, N. Y . . . 1.00 

Anonymous — Philadelphia, Po 1.00 

Anonymous — Roscoe, Pa 5.00 

Anonymous — Memphis Tenn 2.00 

Anonymous— Houston, Texas 1.00 

Anonymous— Seattle, Wash. 1.00 

Borbora and Ernie Boker— Wellesley, Moss. 1.00 

R. P. Battle— Boyside, N. Y 3.00 

Virgil E. Beck— Omoho, Nebr 3.00 

Patty Boxx — Downey, Colif 1.00 

Ernest E. Cose KL7WK— Vocoville. Colif. . 5.00 

Charles Ceromi — Newark, N. J 1.00 

Peter Cerosoli— South Ploinfield. N. J 1.00 

L. D. Clemmons — Thomosville, N. C 2.00 

Communications Equipment Co. — New York. 

N. Y... 20.00 
P. M. Conroy, Conroy Radio & Television- 
Detroit, Mich 10.00 

R. W. D.— Short Hills, N.J 5.00 

J. C. W. Dick— Detroit, Mich 2.00 

LI la and Ronnie Driver— Pikeville. Ky. 2.00 

Leiland M. Duke— Vicksburg, Miss 1.00 

Eddie Etienne — Brussels, Belgium 1.00 

Laurence M. Eugene — Chicago, III 1.00 

Friends from Yonkers— Yonkers, N. Y 5.35 

Dr. William H. Grace— Bronxvi lie. N. Y 15.00 

N. X. Herman, W6ZSA— Son Diego, Colif. . 5.00 
Louis H. Hippe, W6APQ— No. Hollywood. 

Colif 10.00 

Roy Johnston— Detroit. Mich 5.00 

Stanley C. Kukla— Honolulu, T. H. 5.00 

Jim Lowson— Lebanon, Mo. 1.00 

W. W. Ledli— Bortlesville, Oklo 1.00 

D. B. Lones— Los Angeles, Colif 1.00 

Mr. & Mrs. Robert E. McCullough, Grove 

City. Po 2.00 

H. McK. — Longmont, Colo 10.00 

Mrs. June Madden— Detroit. Mich 2.00 

Johnny and Billy Martin — Jeffersonville, Po. 2.00 

William G. Martin— Cincinnati, Ohio . 5.00 

Mid-West Associated— Rockford, III 10.00 

Alice Solly Miller— Rochester, N. Y 1.00 

W. Moehring-Chorlotte, Mich 2.00 

D. Nestor— Detroit. Mich 1.00 

John J. Pocosky— Pittsburgh, Po 10.00 

J. F. Pepi — Frominghom, Moss 2.00 

J. C. Pope— Philadelphia. Po 1.00 

Psolm 100 — New York, N. Y... 15.00 

John Rabuse — Brooklyn, N. Y 1.00 

C. S. Rosmussen— Evonsville, Ind 3.00 

Raessler Radio Service— Ridgewood, N. Y.. 2.00 

Rosicrucion Sunshine Circle — Dayton, Ohio. 5.00 

Jerome Salinger — Easton, Po. 5.00 

Son Francisco Radio & Supply Co.— San 

Francisco, Colif 10.00 

Henry A. Savard— Queens Village, N. Y.. . 1.00 

E. Schoenike — Cedor Ropids, la 3.00 

Servo-Tek Products Co.. Inc — Poterson. N. J. 10.00 
Caryl. Marvin and Douglas Shales— Pleos- 

antville, N. J 2.00 

Swift All-Steel Body Company. Inc. — Sagi- 
naw, Mich 25.00 

Elbert L. Taylor W2EWD— Monsey, N. Y... 5.00 

George M. Todd— Philadelphia, Po. 2.00 

F. Tomosek — Bronx, N. Y.... 5. 00 

J. C. Varga — Cleveland. Ohio 4.00 

W0SD— Fergus Foils. Minn 1.00 

Burton O. Willioms-SeoHle, Wash. . 5.00 

Paul Wing— Detroit, Mich. . 5. 00 

Mrs. J. J. Workheiser— Rock Island. III. 1.00 
Total Contributions received up to October 

I95 ° $3491.56 
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HUGO GERNSBACK 

Founder 

Modern E lee tries 1908 

Electrie Experimenter 1913 
Radio Newt 1 9 1 9 

Seienee &. Invention 1920 

Television . 1927 

Radio- Craft 1929 

Short-Wave Craft 1930 

Television News 193 1 

Wireless Association of America 1908 
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The PROFlTWISE 



STANC0R PRODUCTS 



*3 



8400 

POWER 

SERIES 



A comprehensive line of 35 port num- 
bers designed for replocement ond 
new construction. Wide range of ap- 
plications bosed on o thorough study 
of todoy's power transformer needs. 
Most ratings ovoilable in a choice of 
verticol or horizontal mountings. 



M 



OUTDOOR LINE 
TO VOICE 
COIL 



Two new units designed to fit most 
needed outdoor applications. Primary 
impedances of 3,000/2,000/1,500/- 
1,000/500 ohms; secondary imped- 
ances of 16/8/4 ohms. Part Number 
A-3333 rated at 14 wotts. A 3334 
roted at 25 wotts. 



STANCOR 

TRANSFORMERS 

Using Stancor replacement transformers 
for your radio, TV and sound service jobs 
is the sure way to fatten your bank account. 
Here's why — 

# Quality comes first with Stancor. Ability to "take 
it" cuts down call-backs— keeps your customers 
happy with a good job. 

% Stancor has the largest line in the industry. A 
choice of 450 part numbers, in some 30 mount- 
ing and terminal styles, enables yau to get ex- 
actly the right unit for almost any application. 

% Easy -to -read instruction sheets and clearly 
marked terminals make your job quicker and 
easier. Saves valuable shop time. 

New Stoncor units ore coming out 
oil the time. Keep posted. Ask 
your Stoncor distributor for our 
latest cotologs. 



Most Complete Line in the Industry 
STANDARD TRANSFORMER CORPORATION «H ELST0N AVE., CHICAGO 18, ILL. 




Some of the laro^r libraries still have eoples of ELEC. 
TRICAL EXPERIMENTER oa file for interested readers. 

DECEMBER, 1950 



DECEMBER, 1916, 
ELECTRICAL EXPERIMENTER 

Eyes and Ears for the Sub-Sea Fight- 
ers, by Thomas W. Benson 

Transmitting Your Photo Over a Wire, 
by Jacques Boyer 

Western Radio Amateurs Offer Their 
Stations to Army 

The Arlington Radio Station (NAA), 
by Capt. W. H. G. Bullard, U.S.N. 

The Revolving Mirror for Determining 
Spark Characteristics, by Samuel 
Cohen 

Anent the Audion, by Dr. Lee deforest 
Efficient ami Economical Method of 
Utilizing the Armstrong Regenera- 
tive Audion System for Damped and 
Undamped Waves, by Samuel Cur- 



ANOTHER QUTITjANHHG jOlfltR 

MIDWAY Radio & Tela«»fHi Corp. 

GO WEST 4Sih STSEFT 
Hnr Tirt 19 H N. V. 




tiss, Jr. 

Electrolytic Rectifiers and How They 
W T ork 

An Adjustable Fixed Condenser, by 

Raymond Sutcliffe 
A Sounding Board Microphone, by Len 

K. Wright 
Standard Radio Terms Defined 
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Association News 




earn*™* 1 *® 



NEW DRIVE FOR PRODUCTION EFFICIENCY 
MEANS NEW DEMAND FOR INTER-COM SYSTEMS ! 




The modal HU 
15V U o mt- 
dlum » i i • d 
tp«ok*r » xi r I • 
obl« for o I 

poging ond talk-bock applications. 
All ATLAS paging speaker* are 
designed 1o offftr a maximum 
sensitivity In talk bock systems. 
The weather proof universal line 
matching transformers ore eatily 
attached to any model, Designed 
for constant impedance, constant 
voltage systems ond 50 ohm lines. 
The model HU 24V is an oversized 
speaker having the obvious ad- 
vantage of a longer air column 
length. Suitable for music as well 
os speech In industrial applications. 



Our expanding anti-aggression 
effort calls for quick conversion 
of many plants to war produc- 
tion. New levels of efficiency 
must be attained. 
For full efficiency, a modern 
Inter-com and poging system Is 
a must. 

The demand for good sound 
equipment will be heavy. Will 
fov be ready? NOW Is the time 
or you to establish yourself as 
a dependable source of industrial 
electronic equipment. 
ATLAS can help you build a 
profitable sound equipment busi- 
ness. We are ready to supply 
you with equipment to meet 
every conceivable inter-com and 
poging requirement. 



Model TP-15V . . . TP-24V 

The TP type speak- 
ers are available In 
two sizes. These 
dual two-way 
speakers produce 
two speaker results 
from a single loca- 
tion for long cor- 
ridors, hallways, 
etc. 

All ATLAS speakers art priced Right! COMPARE I 
let remember, wt make no compremist with qualify. 

Don't miss your best new business opportunity 
In yean. Writ* us TODAY for full details- 

ATLAS Sound Corp. 

1443— 39th Street, Brooklyn 18, N. Y. 

in Canada: Alias Soumi Corp., Ltd., Toronto. On l 



TRIPLEX WAVE MASTER 



YOUR BEST ANTENNA BUY!!!! 



TRIPLE 
DIRECTORS 



Conical with 
3-Elemenf Dipole 



NO BOOSTER 
REQUIRED YOUR COST 



MATCHES 
ANY OHM 

WIRE 
75-150-300 




Third Dipole Element 
provides exceptional 
broad band response 
across both bands. 



GHOST FREE 
RECEPTION 

ALL 
CHANNELS 

• 

INSTANT 
ASSEMBLY 
• 

EASY 
INSTALLATION 
APPROX. WT. 
7 POUNDS 



SOLD DIRECT— WRITE— WIRE— CALL— FAIRFAX 9171 

RAY MANUFACTURING CO. 



441 SUMMIT ST. 



TOLEDO, OHIO 



DON'T MISS 
RADIO-ELECTRONICS ANNUAL 
TELEVISION ISSUE 

January 1951 
Reserve Your Copy Today 



TECHNICIAN'S EXHIBIT 

Philadelphia radio technicians held 
their second annual show and exhibit 
in that city's Broadwood Hotel Sep- 
tember 25-27. Technical sessions were 
held throughout the second two days, 
and a number of excellent technical 
papers were read. 

Attendance was disappointing, due 
apparently to last-minute publicity 
difficulties, though some blamed the 
rush of sets being repaired for impor- 
tant sport events fov keeping techni- 
cians away. In any case, not more than 
3,000 of the expected 8,000 technicians 
registered for the affair, and a number 
of important papers were read to small 
audiences. 

A number of interesting exhibits 
were entered by manufacturers, repre- 
sentatives and publications. Most im- 
pressive was the very complete demon- 
stration of the use of electronics in 
defense by the Armed Forces. 

The technical lectures were on a 
higher plane than most of those pre- 
viously presented at service techni- 
cians' meetings. Highlight of the con- 
vention was possibly the paper on color 
television systems by Charles J. Hirsch 
of the Hazeltine Research Corp. Illus- 
trated with color slides which showed 
exactly how the "mixed highs" prin- 
ciple is applied, and with tables com- 
paring the more common color systems 
as to efficiency, spectrum use, and de- 
tail, it was the most educational lec- 
ture that has been delivered to radio 
technicians for some time. Second only 
to it was John Rider's discussion 
"Radio or TV" in which he proved that 
AM and FM radio will be with us for 
a considerable number of years to 
come. A film which drove home the 
correct methods of television installa- 
tion by showing how not to install a 
receiver also obtained the convention's 
unqualified approval. 

NEW GUILD FORMED 

A new organization, the Electronic 
Technicians' Guild of Pennsylvania, 
has been formed in Philadelphia. The 
organization is the first of its type, in 
that it takes in all phases of the 
servicing industry. The Guild comprises 
four groups: employees, employers, 
"neutral members" and student mem- 
bers. All individuals and organizations 
that are members of the Guild are 
classified as to the membership group 
to which they belong. 

The purpose of the Electronic Tech- 
nicians' Guild may be best summed up 
in the words of its constitution : 

"The Guild exists for the purpose of 
aiding its members in improving and 
uplifting their social, professional and 
economic status in life through coop- 
eration, registration and informative 
advertisements; the adoption of an 
enlightened educational program; the 
classification of employees according to 
their skills, talents and qualifications; 
the establishment of a recommended 
wage schedule consistent with the skills 
involved; the encouragement of the 
adoption of fair trade pricing policies; 

RADIO- ELECTRONICS for 
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AUTOMATIC M-90 AUTO RADIO 




• Six Tube Superheterodyne • Three Gong Con- 
denser • Powerful, Long-Distonce Reception • 
Fits All Cars, Eoty Installation 

• Mounting Brockets Included Net $27.97 

• 6 Tube model MW $27.97 

• 5 Tube model XSO $24.36 

Approx, shipping welsht either unit (LI) eleven Dounds. 

MAIL US YOUR ORDERS 
All orders filled within 24 hours. Illustroted parts 
list on request. Standard Brond tubes 50% off list 



Wholesale 
Electronics 

Fort Worth, Texot 



Fifth at Commerce 



WANTED 
TO BUY 

Large and small quantities of new or 
used electronic government or manu- 
facturers' surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 
Box No. F-2 c/o Radio-Electronics 
25 West Broadway 
New York 7, N. Y. 





*^C0HOEHSER TESTER 



Finds Intermittent 
Condensers Instantly 

J'res-probc s sliding tip 
¥. irh variable resistance 
prevents condenser 
Jiealing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves 
time. Convenient 
probe si2e ( 7^ * long) 
Satisfaction guaranteed. 
See Your Di sr. or Order Direct 

PRES-PROBE CO. 

2326 N. THIRD ST., MILWAUKEE 12, WIS. 



EASY TO LEARN CODE 

It If *asy to 1«rn or Increase >p*ed 
trllh »n ln»trurinKrrt|i|i tmle Teacher 
Affords the quickest ami most prac- 
tical method m developed. For he- 
lpline™ or advanced Mu.leiiu A vail - 
aide taDei from beginner* alhhaii 
to typical messages on all suhjens 
Speed range 5 to 40 WPM. Always - 
ready— no QRM. 

ENDORSED BY THOUSANDS! 

The lnatructograph cod« Teacher -u 
I it* rally Lake* the place of an nper- \ 
• tor- Instructor and enables anyone to 
learn and master code without fur- 
ther assistance. ThoubanclK of successful oPeratora have 
™ mt :? ulr ?£ i h '* "? th . th * Inatructo^raph SyateMi" 

Write today for convenient rental and purchase plana. 



JNSTRUCTOGKAPH COMPANY 



4701 Sheridan Rd.. Dept. RC. Chicago 40. III. 

DECEMBER, 1950 




the elimination of sweat shops and 
unfair and cut-throat competition, se- 
curing the compliance with btatuluiy, 
federal, state and local laws and regu- 
lations as they pertain to labor, busi- 
ness and health and fire underwriter 
policies; the amicable settlement of dis- 
putes between Guild members and the 
public or between Guild members and 
outside organizations; legal aid serv- 
ices and such other benefits, programs 
or policies the membership of the Guild 
may adopt for the purpose of securing 
the individual and collective interests 
of the membership." 

The Philadelphia Section of the Guild 
has already begun to function. The 
present officers are: Paul Lau, presi- 
dent; Karl Vogelsang, vice-president; 
John Zagury, corresponding secretary; 
Stan Myers, secretary treasurer; and 
Frank Gerhard, recording secretary. 

SHORTAGES DISCUSSED 

Labor and parts shortages were dis- 
cussed at the October meeting of the 
Television Contractors Association in 
Philadelphia. Two methods to help ease 
these problems were approved. 

A central employment bureau will 
be established to make it easier to get 
labor, particularly qualified television 
service technicians. The facilities of 
this bureau will be open to potential 
employees without charge and it will 
operate for the benefit of TCA 
membership. 

The failure of manufacturers to set 
aside sufficient parts and tubes to meet 
service needs was severely criticized. 
To reduce the problem in Philadelphia, 
the association will establish a cooper- 
ative buying agency. In the beginning, 
association members will band together 
to buy large offerings of much needed 
items that could not be handled by 
individual contractors. If this meets 
with success, the cooperative buying 
plan will be expanded. The association 
hopes that this scheme will reduce the 
cost of servicing and help the con- 
tractor to stay in business. 

N. Y. TECHNICIANS MEET 

The Empire State Federation of 
Electronic Technicians Associations 
held their fall meeting at Kingston, 
N. Y., September 24. Twenty-four 
delegates, representing ten local asso- 
ciations, were present, as well as 30 
guests. 

Discussion centered around the fall 
educational program, in connection 
with which the following resolution 
was adopted: 

"Any local association so requesting, 
shall have the educational lectures 
made available to their membership, 
even if they have only a small member- 
ship and can get only a small 
attendance/' 

The secretary reported that no 
answer had been received to letters 
sent the industry concerning distribu- 
tor and jobber malpractices. These let- 
ters are being followed up with the 
idea of obtaining some satisfaction. 

The next meeting of ESFETA is 
scheduled for Binghamton, January 
14, 1951. 



MltlSTHIS SMIL!! 

AUTOMATIC RECORD CHANGERS 

Only $11-95 

We hove o limited quontity of these standord 
brand 78 RPM fully outomatic changers. 115 Volts 
AC Operation. Order at Once! 

CUSTOM AUTOMOBILE RADIOS 

To Match Popular Cars 

RADIOMEN! Here's your chance to make lorge 
extra profits with proctrcally no work! All you 
hove to do is get in touch with the local Ford. 
Studebaker, Hudson. Plymouth, Dodge and Chev- 
rolet dealers telling them that you can supply 
custom-built radios to perfectly match the 1949 
and 1950 models of these cars for about the 
price thot is usually chorged! Very simple in- 
stallation— no fco/es io drift. SPECIFICATIONS— 
Powerful & tube superheterodyne; 3 gong con- 
denser with extra stoge af RF; latest miniature 
tubes; oversize loud speaker. When ordering 
specify make of outomobile. 

WRITE FOR DEALERS' PRICES 

3 WAY PORTABLE KIT 

• For operation on 100 volt AC or DC and 
battery 

• Superheterodyne circuit 

• Full vision diol 

• High goin loop 

• Two-Tone brown leatherette cabinet, size 
7xl2'/ 2 *6</," 

• Tubes used: IRS. 3S4. IS5. 2— IT4. plus rectifier 
PDI£*F Ci n 7C Not including tubes 

New! Flexible Flashlight! Flexlite 

Consists of a thin 7" flexible gooseneck attached 
to small bottery cose with a pre-focused bulb 
ot end of gooseneck. Light con be directed In 
the tiniest corners, around obstructions, inside 
grill, etc. The gooseneck can be clomped around 
pipes to direct light without holding lomp — 
leaving hands free — or stuck out of your pocket, 
etc. 

One of the handiest flashlights we hove ever seen 
and sold ot a price of only $.95 with batteries. 

SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at opproximotely 4500 cycles effec- 
tively reducing objectionoble needle scratch 
without altering the brilliancy of reproduction. 
Contains o Hl-Q SERIES resonated circuit. Tested 
by means of on audio oscillotor ond on oscir.o 
scope to give 22 db. ottenuation with very low 
signal loss. 

EASY TO ATTACH 
Just two wires to clip on. Compoct. Price $1.9C 



MODEL NFRD — RADIO NOISE FILTER 

If it doesn't work, send it back! 

We absolutely guorantee thot our Model NFRD 
will eliminate oil line noises when properly con- 
nected to radios, television sets, short wavs sets, 
motors, electric shovers, refrigerators, vibrators, 
oil burners, transmitters, ond oil other sources 
of interference. This unit will carry up to 12 
omperes or l</ 4 KW of power ond moy be used 
right at the source of interference or at the 
rodio. 

Small size only 3"x|l/ 2 "x7i/ 2 '*. Very low price only 

Each $1.95 



SPECIAL! SPECIAL! 

Mommoth assortment of rodio and electronic 
ports, not less thon TEN POUNDS of new trans- 
formers, chokes, condensers, resistors, switches, 
coils, wire, hordwore, etc. A super-buy for ex- 
perimenters, servicemen, and omoteurs for only 

SI. 25 



Satisfaction guaranteed on all merchandise. 
All prices F,0,B. New York City 
WRITE FOR FREE CATALOGUE TI2 

RADIO DEALERS SUPPLY CO. 



154 Or. 



ch St. 



N»w York 6, N. Y. 
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BUFFALO RADIO SUPPLY 

219-221 Genesee St., Dept. RE 12 
Buffoio 3, N. Y. 



Multi-Ran?* AC-DC Volt- 
OHM-MillFommoter with 
Output Ranges 
Specifications 

Vein 00:0.5/10/50/100/500/ 
2000-1000 Ohms per volt 
Volts AC: 0*125/25/125/150/ 
200/1250 1>W M 

MilHamperos DC: 0-1/10/100 
Milliamperos AC: 0-2.5/25/200 
Ohmt Full Scale: il 00/ 206.000/ 
2.000. 000 

Ohmi Center Seal*: 50/2250/ 
22.500 

Output: 5 to Plui 55 Decibles 
Thii versatile Instrument hai a Ian* 5'/aV«tanaular 
mater with two-ton* aluminum scale set at a 45 • anil* 
to fMilitate *r«ater readina easo. !•/. MultlpHjri. 
Furnished with test l*adi. Shipplne 

Special — S26.00 




RELAYS 

Double pel*. Doubl* throw supersensitive 800 ohm 

D.T. relay in silver plated case SI. 50 

Triple make, i.ngh break. I ny midget." 250 ohm DC 

relay. 9/16* mou nt im centers ■•■ SI. 00 

4 pole make. 6V 24V. vi ohn Af: rel ay ...$1.25 
Sinite make and sinile break M5V. 550 ohm AC relay 
with 15 inn cL-nri.rH SI. 95 



MICA CONDENSERS 

100 A s r -d Mica i : i- ■vi Special S3.95_ 

TRANSFORMERS 
AUTO-TRANSFORMER— Stepi up I IQv. or itepi down 
220v to IIOv.— $2.95 9 „ „ , 

FIL. TRANSF. : 6.3 v. 3 amps.— SI .35: Unlverttl 
Output Tram. 8 Watt— 89c: 18 Watt— SI .29: 30 
Watt — SI .69. AUDIO TRANSFORMER: S. Plate to 
S. Grid. 3: I— 79cr S. Plate to P.P. Gride— 79c: 
Heavy Duty Class AB or B. P.P. Input*— $1 49: 
Mldaet Output for A CDC sets— 69c: MIKE TRANS- 
FORMER f*r T-17 Shure microphone, elmilar t* UTC 
ouncer type— S2.00. Stancor SB or DB mike to line 

Fully shielded GE single button mike transformer in 
beautiful sliver finish case . . ... -99c 

POWER TRANSFORMERS— Half-shell type. IIOv. 
60 *y. Centertapped HV winding. Specify either 2.5 or 
6.3v filament when ordering. 
Far 4-5 tub* sets— 650V. 40 MA. 5V eV 2.5 ^ 

or 6.3V ...SI .75 

For 5-6 tub* set*— 650V. 45MA. 5V *V 2.5 

or 6.3V ■ • SI. 90 

For 6-7 tube sets— 673V. SOMA. 5V 4V 2.5 

or 6.3V ..■ . ■ - «-35 

For 7-8 tub* sets— 70OV, 70MA. 5V & 6.3 

or two 2.5V S3.00 

For 7-8 tub* s*ts— 700V, 70MA. 5V t 6.3 

(25 Cyel*s) . S4.50 

For 8-9 tube sets— 700V. 90MA. 5V 3A. 2.5V- 

3.5A. 2.5-I0.5A .. $3.50 

For 9-M tub* s*ts— 700V. 5V *V 6.3V.4A S3. 50 
Fv o.l^ t„h. ^tt^fiftflV. I TOM A. 5 V 4 6.3V S4.00 



PHONOGRAPH SCRATCH ELIMINATOR 

ConeiaU of Q eonclenwr*. restrtor. and powdered iron 
rore choke connected In a Alter network. Same as uaed 
In moat jukeboxes to Impruve low note reaponao and 
eliminate acrateh. Connects Inntantlv between \7 M 
pick-up and ampUfler. A tuner bargain at. . . ■ 



A Better Rot Trap 
(Or from Blind MIc* 
to Electric Ey»s) 
We offer a limited quantity of sensi- 
tive photocell amplifiers complete with 
tubes, including th« photocell. Th«s« 
w*r« part of an ingenious rat trap 
manufactured by the Kryptar Optical 
Company of Rochester. N.Y. and used 
in flour and feed mills, etc. all over 
th« world in killing rats, as many as 
40 per day. This was done when the 
rodents interrupted a light beam, setting off a mecha- 
nism which electrocuted them. These amplifiers are use- 
ful for traffic counting, checking units on a production 
line, for opening garage doors, for burglar alarms, for 
smoke detectors on chimney* or Are alarms; and many 
other applications. . 

Super Special, completely wired $9.95 

Kit Form S6.95 




HEAT GUN 
Streamlined, pistol-grip heat gun. in -4! --' 
flre-engine red blasts 20 cubic feet «f ^ftl-— 
hot air per minute, at 160". Big 
rugged vacuum cleaner type AC -DC 
motor that also blows cold air. Has 
many uses Including cleaning radio 
chassis, heating carburetors, drying ignition sytteme. 
quick. drying paint, thawing out radiators or frozen 
water pip*s. etc. Fully guaranteed. Postage prepaid. 
SJili 




SUPER SPECIAL CONDENSER BARGAINS 
40, 20 20 MFD— 150V. condensers with common nega- 
tive ... 55c or 10 for S5. 00 
20. 20. MFD— 150V plug in condensers 40c or 10 

for .. S3. 50 



MUSICAL INSTRUMENT 
or CONTACT MICROPHONES 

Assembly complete with 2 Micro- 
phones. On- Off Switeh. Amplify- 
ing Transformer. Batteries. Bat- 
tery Case and Connector to attach 
to any radio. AC. DC. or battery 
portable. Tremendous amplifica- 
tion, up to the full volume output 
of the radio or sound system 
used. Perfect for watch and *locV 
repair diagnosis. di«t*l engine injector adjustment, 
gasoline engine trouble shooting, or for use on any 
musical instrument with danc* band *r orchestra. 
W*rth *30.00. . Your cost $4.95 







Howard E. Anthony, president of 
Heath Manufacturing Co., was 
awarded an honorary degree of Doctor 
of Science in Electronics by the Univer- 
sity of Hollywood. 
The degree was 
conferred upon Mr. 
Anthony at Benton 
Harbor, Mich., in 
recognition of his 
contributions to the 
field of industrial 
electronics. 

Charles Odorizzi, former vice president 
in charge of service for the rca victor 
division, was elected operating vice 
president. Mr. Odorizzi joined RCA in 
1949 as administrative head of service 
activities. RCA al- 
so announced the 
election of Edward 
M. Tuft as vice 
president and di- 
rector of the per- 
sonnel department. 
Mr. Tuft has been 
with RCA since 
1930. 

Peter L. Jensen, president of Jensen 
Industries, Inc., 
received the Order 
of Knight of the 
Flag from King 
Frederick of Den- 
mark on his recent 
trip to Denmark. 
Mr. Jensen was 
knighted for his . ■ 
contributions to the f 
field of radio. sk . et ek b M otto c. 

Curtis A. Haines, former general man- 
ager of the photoflash division of 
Sylvania Electric Products, was ap- 
pointed general manager of operations 
for the radio and television picture 
tube divisions. Sylvania also announced 
the appointment of L. R. Wanner to the 
post of plant manager in charge of 
plastics operations for the parts 
division. 

Dr. Vladimir K. Zworykin, director of 
electronic research and vice president 
of RCA Laboratories, will be awarded 
the 1951 Medal of 
Honor, the highest 
award of the In- 
stitute of Radio 
Engineers, at the 
IRE convention in 
March, 1951. Dr. 
Zworykin will be 
given the medal 
for his outstanding 
contributions to 
the development of television 
The Radio-Television Manufacturers 
Association named several important 
committees. The committees and their 

membership are: 
Joint Electronics Industry Committee: F. R. 
Lack. Western Electric, chftirmnri ; Benjamin 
Abrams. Embrson ; C. F. Adams. Raytheon ; W. 
R. G. Baker. General Electric ; Max F. Balcom, 
Sylvania; William Baldtrston. Piulco; W. J, 
Bar key, Collins Radio Co. ; Harold Buttner, I. T. 
& T. : John W. Crai*, Crosley : Allen B. Ilu Mont. 
Du Mont; Harry A. Ehle. Intkkn ational Resist- 
ance CO.; Walter Evans. WESTlNGHottSE : Mal- 
rolm P. Ferguson Bendix : Frank Folaom. RCA; 
Paul V. Galvin, Motorola ; R. E. ttilmour. Sperry ; 
W. J. Ha1lip;an. Hallicr afters : H. L. Hoffman, 





Get the Genuine! 

GENERAL ELECTRIC 

TV COMPONENTS 

r Horizontal Sweep Output 
and HV Transformer 

' RTO-085, For 66 to 70 dearoe 
tubes such ai I 4C P4. I66P4. I6AP4, 

24AP4. Max. HV to CC 37 

CRT anodo I5KV. **e*l 

RTO-092. For 52 to 66 dseree 

tubei. Max. HV I5KV tg 37 
to load. Lona loadi. 

DEFLECTION YOKE RLD-024 
To sweep 70 degree tubes— $7,17 




EM-PM FOCUS COILS— $4.17 

RLF-026 tor I0"-52 0 tubei 
RLF.028 for I2-.52* eV I6"-S3* tuboi 
RLF-036 for I6"*7Q* round and reet. tubei 



RT0-064 VERTICAL SWEEP OUTPUT 
TRANSFORMER (10:1 Ratio) $2.67 



WIDTH & LINEARITY COILS — 57< 

RLD-014— Width /Linearity— 4-27 Mh 
RLD.016— Linearity— 1.3- II. 5 Mh 
fl L 0 .0 19 — Width — 6.5-40 Mh 
R LP. 020— Linearity— 0.3-3 Mh 



HORIZONTAL OSCILLATOR COIL 

RLC.09I Ferrite core oscillator coil it centeMajpod 
for use in sine wave horiz. oscillator cir* 
cuit with AFC. 



aMapped 

$1.05 



SINGLE ION TRAP MAGNETS 87* 

RET -005 for 10* and 12" round IIKV and IS* 
round I4KV. Gauss— 35 

RET -063 for 14" and 16* rect. 13 KV and 24" 
reunite KV. Gauss— 42 



Write? for Free F. V. I. Flyer 
Address Orders to Dept. RE-12 
or coll MUlb^rry 2134 



WHOLESALE 
RADIO PARTS CO., Inc. 

311 W . i b 1 1 1 m « r m S- ■* . 

BALTIMORE 1, MP, 



LET US PUT THIS 
Magnificent HEW 1951 



TELEVISION 



INSOLE 

in Twr 
tSt TRIAL 




w -iAl/ PICTURE 

MAMMOTH 19/2-lnch TUBE 

I AM-FM Radio ond 3-Speed Phonograph 



Be your own judgtl See and hear Midwest Television in your 
own home. Then deckle whether lo keep it or have roof 
money relunded. tew Factory Price*. 




"iFhD lhlE 


| MIDWEST RADK) ft TREVISION CORP. 




Dept. U E. 909 Iroadwoy, OndmioH I, 0k. s 


flPf FM 


MAUt 


ktw rni 
rffliWi 




pipwhtl 
:,-.-s C 


g==Ti.,i°. , !l j^l^l 1 . ■ 



RADIO-ELECTRONICS for 
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People 



t!MIOQcT MlKC-SPfAK. B 



IONE Or 



/ 0 / 1 6't . Makes excellt 
i**.T^m~* imped. MIKE. PHO* 
0 fit OH i> PILLOW SPEAKER 

^t/ti/rrt; es. s» c 4/92.00 

''Alnico Mtgnet Assortment" . . Powerful Bar. 

"M- Ring. KU of to assiO S1.98 

(WmU for Latest "Alnico Magnet" Supplement.* 
Moulded Battel He Condenser* . . MlcamoJd. 
OO001 to .2mf<1. 200-600V. Kit of 50 asstd.. 1,99 

5!*?"* i ' L Scr **' ■Prtn*. KU of 29 ua*td 98 

Wafer Sockets . 4 to 8 pin. Kit of )2 asstd.. .25 
Mica "adders— Trimmers Kit of 15 sssld. . , .99 
Potentiometers . . W.W.. Carbon. Less «w. . .10/1.4* 

5 otmr k S * lect 2 r » wl * chM .. Kit of 6 asstd 1.4* 

Wire-Wound Resistors . , S.20watt. 15 sssld.. .»* 

5! 4 ? 15*'?* ■ • FM - AM - 25 **»*< 1 2 -«» 

Dial Windows . Acetato ft Glaaa. Kit 12 asstd. 1.2* 
Speaker Repair Kit . . Liberal ass'tment of: 
Spider*. Rinjrs, Felt, V.C. forms. Shim*. Ce- 
ment Chamois Leather ft Instructions. ALL FOR 2.4* 
Speaker Cone* . . 4" to 12" Incl. free-edKe. Less 

voice roll. Ass'tment of 12 1.98 

MSPCCIALM— HOTH CONE at REPAIR KITS. . 3.9S 




-uxmas' $Picu\s7^^: 

n 



POWER RHEOSTATS 

25W-350 Ohm . . Pointer 
knob, steel case .... 
SOW- 1 5 ohm . . ! ! 
50VV-50 ohm . 
12.18V Min. Bulbs 
■ ( z 18131. Bay. bane. 
1 ea. 15c 

DPDT Toggle Switch , 
OA/125V. Spilt Ball. . 
V2" Red Jewel Assembly . . bay. .29c 
Needle Contact Binding Poste.ea, 9c 



SO.nH 

in 

1 A1 



1.00 e ■ 



ita.t_. 

Z 4 TUBE Amplif. Foundation . . PARTS GALORE! 
■ Slidw-in chassis * cab. 8 Va*'x4 iA"x3^4- . - SO. 98 ■ 
* ■IVJ? I 1 **' «".■»•*■ <~ l8 > • - 10'xl7-x3-. Cad, 1,89 J 



N.pr 1 oa/ 125V. . "!35 ■ 

l-xli/B". . 10c 12/1.00 I 



5.PST Microswitch . . pin. 
.O5-600V Oil Condenser . . 1-xl 1, 
Selenium Rect. . . F.W. Bridge. 18' 

Push- Button Station Tabs . . All U.S.* Stations '.39 ■ 

grille Cloth . . 12*xl7», rich mahogany. 49c 5/1.98 ■ 

^-Frequency Buzxer . . 6 V, fully adjust 89 ■ 

Tube Cartons . , Plain white (price per IOOj ■ 

Mln. II- K«,.x2i/k-)-Sl.20; GT (1 1/ 4 ' s^.x3V*' 1,45 ■ 

Mod ^l l/2' *u 1. x4 1/ 4 - )_* 1 .85 ; LaraS 1 2 - sq . x5- 1 .98 ■ 

•Polystyrene" Rod & Tubing , , 12" length*— ! 

Rod: V4"-9c: %"-19c; $*'-34c; 4"-s5cl ■ 

£4 "-78c; \h--«.©lj 1--S1V3*. ■ 

TublnK (O.D.i: l/ 4 ~-9c; %% J -l2c; IM'-I9c; Z 

. '\| l-?* c 5 l"-34c; lVi"-*1.49; '2'— 1.98 B 

High Fidelity -Cry stal Mike . /ftl- imped. Hub- ■ 

ber shock- mid. 1 3/4 "x 1/4*. Less housing 98 ■ 

Aluminum Housing fur crystal mike 15 ■ 

2 S K?i M «£ d »« l v b I -imped. 13" cord ft PL* 5 4 I.89 ■ 

Rubber Phone Cushions pair 29 ■ 

= 30 P.t. Magnet W.re . . 40U ft. roll. 23c 5/1. OO f 

50W-25 Ohm "Dividohm" adjust .28 • 

JK.33A_J«ck» . . f«, r PL-6M 23c 5/1.00 ■ 



Brown Bakelite Panels [1/18") . . T'xlO'*— 39cT 
• •Z2 ll4 V** c; 7*xl8-59cj «»xl5-^8Sc. 
115V. AC Induction Motor . , I7 5U RPM 
L-**:V. Z i «' xa ^**J"' Db,e V«* ahaft. . . 1.3* 

Mercury Switch . . 1 A/ 115V 39c 3/1. OO 

Antenna Baa* . , all-*teel. Adjusts over 180*. .59 
Ceramic Octal Sockets , . 1 Vfr* saddle. . ISc 8/1. OO 
18 Ft. Whip Antenna . . e «teel screw sect*,. 2.49 
Army Gas Mask . . NEW. Adjual.; less can. . .39 
Min. Order S3.0O 20*7 0 depoi.il on all COD'* 

Please add sufficient postage — excels refunded 
Full rem ill* no* with forelK" orders 



LE0THS6 



radio co. ; 

67 Oey Street, . 
New York 7. N. y. - 



OPPORTUNITY AD-LETS 

AdVttUieoicuU in UUi lection cou 215b b word for 
**ch Insertion. Name, addrtu* and iiuuaU must be 
intiuJed 41 tue aboke rate. Casb should accotupany 
all tiassirJcU *dwrtiafiucni| unlc«» placed by an 
accredited advertising agein*,. advcriisemeot for 
Imi ihan ifii wurds accepted. Ten percent dJacouni 
»U lb»ue«. twenty percent for twelve Usues. Ubjec- 

onahlc or mislcadniv' advert iannems not accepted 
AdFerUiemenU for January. 1951. luue. muit reach 
us not later than November 24. 1950, 

aoio- Electronic!. 2o W, uroauway, New York 7, N.Y. 



MAGAZINES (BACK DATED) — FOKtlli.N'. DOMKSTIC 
arts. Hooks, booklet*, subscriptions, pin-ups etc Catalog 
10c (refunded i. Cicerone's. 86 Ti Northern Blfd.! Jackson 
iii'ixtHs. N. Y. 



I OH SALK: lOlilM & 10KIN $8. 12L1M. I2KWs $12 with 
:i0 day guarantee. Shinned prepaid, hawd Furnish.' 5vau 
KMun. Chlcaiio 30. IlJInois. 



WE R EPA IK ALL TYPES OF ELKC TH1CAL INSTHL'- 
inenln tu»>e checkers ami analyzers Ha/leton (nstrument 
lo. (Electric Meter Laboratory). HO Liberty Street. New 
York. X. Y. Telephone — liArclay 7--J23SJ 



& RliMMKL. UOWKN 



LANCASTER. ALL. WINK 

Ituilding. WashlnKlon. D. C. Ilegistered I'atent Attorneys 
Practice before Cnlletl Slates I'airm Office. Validliv and 
infrlngeroenl Imculigal Ions and OpinioiM. Ilooklet an d 
form "Evidence of Conception-' forwartled upon request. 



HADIOMKN. 8EKVICKMKN. HKtMN.NKKS MAKE 
more money, easily, quickly. t^M) weekly possible We 
»>how you how. Information free. Merit Products. 2I6-32L 
ISUnd Avenue. Snrlngtlehl Gardens 13. New York. 



KAIMO — TELEVISION — ELEt TRdNICS — TI'TORINO 
**i pit lesson— Mo. Tech.. 3907 North 25tli Street. 8t 
I ouis 7. Missouri 



BRONZED BABY SHOES AT WHOLESALE Retail 
Outlets Wanted. Texas Bronzrcrafi. Joinenllle. Texas 



101 RADIO 
M) cents l T .S. 



REPAIRING Tll'S 
Radio. 135 K. 28 St. 



(BOOKLET). SEND 
New York 16. N. Y. 



AHQTNip OUTSTANDING JOfllFR 

RADIO SUPPLY, INC, 




DECEMBER, 1950 



Hoffman Radio; J, J. Kahn. Standard Trans- 
FoRMER; Arie Liberman. Talk-A-Phonb ; W. A. 
MncDonald, HaZeltine; E. F. McDonald. Jr.. 
Zenith : A. D. Plamondon. Jr.. Indiana Steel 
Products ; Ross Siragusa, Admiral, 

"Town Meetings" Committee: Harry A. Ehle 
International Resistance Co.. chairman; Ben' 
jam in A bra ma, Emerson : A. T. Alexander. Motor- 
?lr\i V ' Bonfi ^ Zenith ; A, A. Brandt, Gen be. 
AI. Electric : Leonard F Cramer. Du Mont ; J. B. 
Elliott. RCA ; G. M. Gardner. Wells-Gardner ; H. 
L. Hoffman. Hoffman Radio; J. J. Kahn, Stand- 
ard TRANSFORMER; Stanley H. Mannon. Strom- 
bbrg-Carlson : Leslie F. Muter. Muter Co, ; Henry 
T. Paiste, Philco; A. D. Plamondon. Jr., Indiana 
Steel Products; Edward C. Tudor, Industrial 

DEVELOPMENT ENGINEERING ASSOCIATES 

Sales Managers Committee; Clifford J. Hunt. 
STROMBERG-CARLSON, Chairman ; Stanley M 
A b ra m *. Em e rson : A. A. Brandt. General Elec 
TRic; William Dunn, BELMONT Radio ; V. C. 
Havens Crosley; William H. Kelley. Motorola; 
MtT'lf^A SENTINE ^ RADIO; Allan Mills. RCA; 
John M. Otter, Philco; Stewart Roberts, Mag- 
navox; R. J Sherwood, Hallicrafters ; Ray- 
mond P. Spellman, AHviN ; Walter L. Stickle, Du 
Mont; E. L. Taylor, Stewart-Warner ; L. C. 
Trueadell, Zenith ; J. F. Walsh. Wbstinghousb. 

H' ?' nS. r s% Lenz Elbctric Mfg. Co.. Chair- 
man of the RTMA parts division named heads of 
the various Parts Division Section. These are 
Antenna: G. 0. Benson. Premax Products. 
Ceramic Capacitor: K. E. Rollefson. Muter Co. 
Coil: Edwin I. Guthman. Edwin I, Guthman Co 
Fixed Capacitor: W. Myron Owen. Aerovox. ' 
Fixed Resistor: D. S. W. Kelly. Allen-Bradley. 
Instrument & Test Equipment: R. L. Triplett, 

Triplett Electrical Instrument Co. 
Metal Stampings & Specialties: Jay H. Johnson 

Johnson & Hoffman. Inc. 
Phonikirapii Cartridges: S. N. Shure, Shure 

Bros. 

Record Changers: h. E. Moon. General Indus- 

TRIES. 

Sockets: Lester W. Tarr. Cinch Mfg. Co. 
Speakers: Matt Little. Quam-Niciiols. 
Speaker Parts: W m . H. Welsh, Wm. h. Welsh 

Co. 

Special Products: W. r. MacLeod. King Labs. 
Switches: W. S. Parsons, Centralab DiV. Globe- 
Union. 

Transformers: L. S. Racine. Chicago Trans- 

former Dlv. Essex Wire Corp. 
Tube Parts: S. L. Gabel. Superior Tube. 
Variable Capacitors; Russell E. Cramer. J r 

Radio Condenser Co. 
Variable Resistors : Victor Muclier. Clarobtat. 
Wire: John S. Miller, Cornish Wire. 
Wirewouni. Resistors: Roy S. Laird. Ohmite. 
Budget: C harJes A. Hansen, chairman ; Samuel J, 
Spector; Herbert C Clouirh. Belden Mfg. Co. 
Lew Hairy. Hatry & Young and Lew Howard! 

Jerome J. Kahn, 
president, Stand- 
ard Transformer 
Corp., was elected 
for a second term 
as president of the 
Radio Parts and 
Electronic Equip- 
ment Shows board 
of directors. Sam- 
uel J. Spector, In- 
suline, was elected 

vice president; Lew Howard, Triad 
Transformer, secretary; and Charles 
A. Hansen, Jensen Mfg. Co., treasurer. 
Mr. Kahn appointed the following com- 
mittees: 

Publicity: John H. Cashman. Radio Craftsmen. 
Inc., chairman ; Tom Jenkins. Radio SUPPLY 
Co, ; Jerry Kirshbaum. Precision Apparatus 

Co. 

Housing: Samuel J. Spector. chairman; John H. 
(ashman; Lew Howard and Tom Jenkins. 

Arrangements: Entire board of directors and 
Charles Golenpaul. Aerovox ; Walter W. Jahlon. 
Espey Meg. Co.; Harry Kalker. Sprague ELEC- 
TRIC; and William 0. Schoning, Lukko Sales. 

Entertainment: Jerry Kirshbaum. Lew Howard, 
and Charles Hansen. 

Credentials: Lew Hatry. Charles Hansen. Jerry 
Kirshbaum. and Tom Jenkins. 

Educational: Jack Herman, Shure Bros.; Her- 
bert C. ClouEh. John Cashman; John F, Rider 
John F. Rider. Publisher; and Howard W 
Sams. Howard W. Sams & Co. 

Manufacturer- Distributor Advisory Commit- 
tee: Herbert C. C1ough. chairman ; William 0. 
SchonmE: W. D. Jenkins. Radio Supply Co.. 
Richmond. Va. ; L. W. Hatry; W. A. Wilson 
HuciiES.pETERs ; George Barbey. George D 
BARBEY Co.; Lew Bonn. Lew Bonn Co.; H. L. 
Dalls. h. L. Dalis, Co. ; Sam Poncher. Newark i 
Electric ; Charles Golenpaul. AEROvoX ; Milton | 
Deutsehmann. Radio Shack ; Walter W. Jablon. 
Espey Company ; John Stern. Radio Electric , 
Service Co.; Les Thayer. Belden Mfg. Co.; ' 
Robert Sprague, Sprague Electric. 
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SPEAKERS 



to©* - - 

the 




FIRST IN 
REPLACEMENT 
FIELD 

FIRST FOR 

ORIGINAL EQUIPMENT 



You can always tell a Ouam Adjust.A.Cone 
Speakar by the U-Shoped Coil Pot— and its 
superior performance! 

This exclusive coil pot design provides an un- 
broken path for the magnetic lines of force, 
producing a stronger magnetic field, increas- 
ing efficiency and improving performance. 
It's another one of the superior features that 
service men consider when they 

REPLACE WITH QUAM 

WRITE FOR C/T^LOG 

of complete QUAM line 

Alio makers of Uuam Koralizer I'nlts and ION Traps 



QUAH NICHOLS COMPANY 



531 E. 33rd Place 
Chicago 16, Illinois 



MAKEES OF -DUALITY SPEAKERS FQ( 
27 YEAH, ufc(H|E THE 5-AME M ANA G-i Mf Nt 



antenna/ 

Th« most practical, comprehensive »ook on 
«mt«nnot. »00 oogat of down-to-««rth h»lp 
on ontanno, f*«d Hna. roBiotl«n enrf propo. 
oo*<on for oN fr««w»ncl«« «p to 10OO Mc. 
InclwdlnB rm . nd TV. wtmln htnaonga; no 
n««tf to brwih up on moth. A nacautty for 
• varyon* Intaraitad In tronwnistlon or 
recaption. 

PER COPY — 

By moll. $3.65 pottpoid. Foreign. $3.75 




'3.50 



AT YOUR FAVQRITf DEALER 

C 01 pirccr 1 1 J^* mail piqji 

I 1 ■ I T i D J 

I ]:-■■ I rH r. LjQ[l tfrin;. tonrM, kUnjHA, CIUPDIWA 
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Tcclinofcs 



REAL VALUES! 

BC 906 — Frequency Meter 

Rang* 150-225 MC with modification possible for 
lower frequencies of TV. ttc. Contains 0-500 DC 
microammeter ond u&es Bolter* pock of 1.5 V 
and 45 VDC. CIA y5 

New-Lou Bortorio*.., t lu,w 



Miscellaneous Specials 

New 




9.95 



1.4* 



3.95 
7.95 



SS.9S 
24.99 

24. V j 

9.tS 
24 j j 

2 v. 

. B? 

Mi" 

7.50 



A8B 7 Indicator Scope , .. 

BC 1206 Receiver. 200 to 400 K 
MN 26C 

RA 10 DA Receiver 

HT7 APNI TrORMOiver 

aPN I Complete 

BD 71 6 Pot. Switchboard ». 

BC 347 Interphone Ampliner 

1.70 Tunint Motor 

BC 461 Voodor Root Counter 

BC 442 Leu Condenser 

APS 13 U M F Antenna. Pair . 

FL 8 Filter 

1-97 Bias Mater 

RM 29 Remote Telephone Control 

BC 602 Control Boa ... 

RL 42 Antenna Gearbox Motor 
and Reel 4,95 

TS 10— Bound powered Phones 6.50 — 

BC 1066 B— 150 to 225 MC Portable Receiver adapt- 
able to many amateur usee. In Canvas Cvryino. 
Baa. Used i $5.95 

Tunint Units for BC 375— Presently most numbers are 
available in eaeetlent condition with ease at 2.95 fa. 

BC 306— Antenna Tuning Unit for BC 375. Excellent 
Condition ... ■„ ^ 1.50 eo. 

One Tube Interphone Amplifier— Small Compact alu- 
minum case fully enclosed. 2!4" « 3Ve" x 5*« . 
Loot Tube ■ ■ j 

BC 709— Battery operated hthtweipht interphone am- 
plifier. Complete with tube and shock mount, but 
less battery N «* 3.95 

Motor-UniveVsal Electric 24 VDC. will also operate 
on 24 VAC Diameter IV: Lenath 2 9/16, Shaft 

i/ 4 - t %" ■ 1*49 

MC 385 A— Headset Adapter w **_«49 

BC 620 

Receiver -Transmitter— 2 crystal channels— 20 to 27 8 
MC FM— 13 tubas. Metered. Plate andjntameet. 

Used o!?5 

PE 97 Power Supply for above 6-12 volt vibrator type. 

Used lees tubes, vib. 4 Con H*£2 
Ft 2Be Mount tor both BC620 and PE97 New $1.50 

Portable VHF 
Communication Unit 

Two-way radio telephone eauipment for oper- 

ation between 152 and 162 maBMyelta. 
many uses, a eempleto unit iuefudina the reeharpeab e 
k toraae battery weiphs but tftoaji pounds, aad is 
housed in a sturdy case llft'iS^'A', provided with 
t boulder straps. 

This brand new set of blp name manufacture comes 
semoleto with battery.^ battery tray, and Jgg ^ $Q 

$19.95 



handset but lees crystal 
Batten choicer ^irro ot 



Mobile VHr 
Communication Unit 

Adaptable for many mobile uses, this is a compact 
u^nitT/^le-xlSiA-.eperatinl.n 152 to 162 meiacyeles. 
It is six-volt powered direct from storape hattery. and 
is complete with the tone, Alter and crystal; handset, 
control box. antenna and installation CI OQ *>0 
kit. Brand new. ready to po ^la^.W 
Extra 18" stub type antennae are available ■• $2.95 



SURPRISE PACKAGE 

20 lbs. Ass'r rodlo porH. A $25.00 QC 
value for only ™ * 



COMMAND (SCR 274 N) 
EQUIPMENT 

Used 

BC453 S12.T& 

BC.454 .... ■■■ ^-TS 

BC-455 

BC456 .. 
BC-4S7 5 95 

BC.456 - - 5.95 

BC-696 (or TI9) , _ . , 14.95 



1 



New 



.89 



1 ^ 
1.50 



Hi 

8.n 

24. 

1 

2 n 



BC -450—3 Receiver Remote Control 
BC-442 

3 Receiver Rack 

2 Transmitter Rack - — 
Complete Command sot as removed from aireraft— 

3 receivers— 2 transmitters— Relay unit— control boxes 
— mountlnp raeke— plugs— modulator and &>A Cf 
dyna motors— erated Set ^Ot.OU 



BT77Hwn 
TRANSCEIVER UNIT 

Used as an altim- 
eter, it may be con- 
verted for sianalina 
control circuits, cit- 
izens band. etc. 
Complete with 14 
tubes and dynamoter 
they are in pood 
used condition at 
the amaginolv low price of 




^li ihipmeHT'. FOU wiiUiiuti. tr^L Iheposit reQu-renon 
all orders. Minimum order accepted— $5.00. Illinois rosi 
denU, please add reQuiar sales tan to your remittance, 



ARROW SALES, Inc. 

171244 % r Michigan Aw, r Ctiltog* % lit. 

PS+PN(: HArriStn J-t*T* 



TRUETONE RECEIVERS 

When aligning these receivers, don't 
pass up the r.f. or antenna trimmers if 
you can't peak them. Most of these sets 
are designed to have a definite peak 
with r.f., oscillator, and antenna trim- 
mers. Replace the converter (and r.f. 
tube, if necessary) even when they 
check O.K. on a tester. An aged tube 
might change its input capacitance so 
much that the tuned circuits can't be 
peaked. — David Gnessin 

PHILCO MOPAR SETS 

Lack of volume and distortion often 
show up after Mopar custom-built sets 
have been operating for about an hour. 
These troubles are almost invariably 
caused by the tiny 47,000-ohm resistors 
in the plate and cathode circuits of the 
phase-inverter tube. These resistors are 
under strain and sometimes ope.i inter- 
mittently. Replace them with standard 
Vfe-watt units.— T. M. Ferreira 

LICKING AN INTERMITTENT 

If you are still stuck with an inter- 
mittent receiver after trying all the 
tricks in the book, subject the set to 
several cycles of heating and cooling. 
In winter, leave the set near a radiator 
or furnace for one day, then put it out- 
side for another. Do this several times. 
In summer, use a sunny spot and a re- 
frigerator. A few cycles of heating and 
cooling will almost invariably show up 
the faulty part.— Leon ard Pfeiffer 

AUTOMOBILE RADIOS 

Many automobile radios, particularly 
the 1947 Chevrolet models, have dy- 
namic speakers with the hot 6-volt lead 
connected to an insulated eyelet which 
is used as a tie-point. These eyelets in- 
variably twist around and short to the 
speaker frame, making the fuses 
blow. This won't happen again if you 
drill out the eyelet and replace it with 
a small, one-lug, insulated terminal 
strip. — Bob Williams 



THE RADIUM 
ATOMIC 
SPINTHARISCOPE 

THK HIMSTIIAIUSrOFE Is 
one of the most amazing 
scientific Instruments ever 
Invented. The MMSTIIAIII- 
St'OPE demonstrated that 
radium setualiy destroys 
stums. Look Into the SPIN- 
THARISCOI'K anil you see 
a whole Armament lit up like 
a brilliant night sky. You 
observe thousands of "stars" 
and untold bright flashes 
similar to showers of shoot- 
ins stars Krery flanh I* the result of the destruction of one 
atom of radium. These fart, moving Helium atoms tslso 
railed Alpha rays) produce a minute flash of light when 
they strike a crystal of zinc sulphide contained In the 
HPINTIIARISCni'K. The magnifying lens of the Instru- 
ment makes these flashes rlilble to your eye. The jnlnn 
keeps on going for over 1800 yesrs. Our SPINTHAUl- 
Ncnl'K actually contains a small quantity of radium. If 
you want to see a most awe- Inspiring- sight, witness the 
amiai destruction of thousands nf worlds (atoms are minia- 
ture worlds), hy simply looking through the lens of the 

^SwTaOIUM DISINTEGRATED AND DESTROYED 
RIGHT BEFORE YOt'R EYES!_ 

The RADIl'M 
SPINTHARISCOPE 
Hem No. 19ft 
Prke, Postpaid 75C 

I HUDSON SPECIALTIES 
CO.. 40 West Broadway. 
I New York 7. N.Y. 






$ tube phonii mwm\ 

WL 

\ & to 



D«« 1 jtned for uee with 
all type* of record*. 
wait output, completely 
wired. Ha» 2 ruiitrtil*. 



ea»y to mount anywhere. 

$0.39 



ONLY 



SET OF TtT»ES FOR ABOVE AMPLIFIER 

5ULB output Tr»ns. for »hnvo 

4- PM Speaker 

5* PM Speaker . . . ^ l ...... ■ 

©» PM Speaker 

12* PM Speaker - 

Hi- Volt Phono Pickup * Hard war*- 

Med. Volt Phmio Pickup * Hani ware . . . 
HI Vott Crystal Cartriden 

Med. -volt CryMal CartrWe r - 

78 RPM Pfonn Motor * Turntable 

3 Speed Phono Motor * Turntable 

(78. 331*. 45 RPM) 
3 Speed PlcfcuP with Hardware .,,.r-- 



Sl HI 

I 84 

i 

L ?7> 

: 3,1 



wit CARRY A COMPLETE LINE OF CONDEN SERV 
RF^ISTOKS. NtECEmNG TUBES. RADIO • 
PARTS. 

Write foe free descriptive literature— Dept. 1 

All Price- r .) B New York. depoatt required 

on all order*. Minimum order 8j.OO. 

THE ROSE COMPANY »8 Park Plaet 
(Corner Qrwwwwlch St.) Now York 7. N.Y, 



WE GOT EM! 
TUBES-TUBES 

WE CAN MAKE IMMEDIATE DELIVERY 
ON THE FOLLOWING TUBE TYPES IN 
REASONABLE QUANTITIES 

2A5 
2X2 
5V4 
5Y3 
523 
6AC7 
6AJS 
6AKS 
6AK6 
•B7 
6C4 

6D6 

6F7 

Many of the aho\ 
titles on some of 
shortage lasts. 

BUFFALO RADIO SUPPLY 

219-221 Genesee .St., Dept. RE N 
Buffolo 3. N. Y. 



1.10 


6J5 


.90 


1.50 


6J6 


1.74 


1.44 


6K6 


.99 


.75 


6K7 


.99 


1.08 


6L6 


1.80 


1.74 


6R7 


1.39 


2.34 


68A7 


.99 


2.34 


68C7 


1.20 


1.44 


88 D7 


1.40 


1.50 


68F5 


.90 


.80 


68K7 


.80 


1.20 


68Q7 


.75 


.09 


10 or 210 


1.25 


1.73 


I2AT6 


.90 



I2SL7 


1.40 


26 


.80 


27 


.80 


32 L7 


1.50 


50 


1.25 


56 


.85 


76 


.89 


77 


.89 


78 


.80 


80 


.69 


84 


.90 


85 


1.05 


II7L7 


2.34 



e are JAN tubes. Manufacturers qusn- 
Ihe abore. No reduction while present 



: GREYLOCK'S : 

NEW CATALOG!: 

J Crammed foil of * 
+ if Great Money-Saving Values for J 

1 YOU er , • * 

J ^ Bargains you can't afford to miss * 

5 * More than TWENTY Stondard J 

J Brond lines of Merchondise ^ 

X Wrli* TOO AY for your copy, ro D«p/. C-J2 * 

SGREYLOCK \%?S 0 $> cs l 



* 115 Liberty Street New York 6, N. Y. ; 
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CANDID "ON-THE-SPOT 
RECORDER-TRANSCRIBER 



0 lb. mi 
Continuous. 
3e per hr. 
sound u" tn OO ft. 



n A LH I f-RECC RDALL m I 

RatwiUn*>uaV^ro»iient playback. Picks up 



Re^rdV'eo'nlarencea. Uctura. **»«°>X * 
salea UlHs: while walklnir. rldlnc or Ayinff. Etcords ui 
cToaed briefcase with -hld^dan mlka 'I 

MILES REPRODUCER CO.. INC. OepJ. RII 
811 B'woy New York 3. N. Y. SP 7-7670 



PEN-OSCIL-LITE 

Extremely convenient teot oaculator lor all radio 
servicing; alignment . Smui aa a pen • a^i 
powered • Range Irom 700 cycles audio to oyer 
000 megacyclea u.h.f. • Output irom zero to 12s 
v, • Low in cost • Deed by Signal Corps 
• Write for inlormatlon. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 
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CLir'KSNG PILOT LAMPS 

Pilot lamps which blink intermit- 
tently in a.c.-d.c. sets can be caused by 
an intermittent heater in one of the 
tubes. Locate the faulty tube by con- 
necting a fast-acting a.c. voltmeter 
across each heater until you come to 
one which causes the meter to rise 
above normal when the pilot is off. Re- 
place this tube. — DeLoss Tanner 

TRAV-LER 5028-A 

If this set comes in with an open 
filament in the 3V4 power amplifier 
tube, check the filament dropping re- 
sistor which is located above the chas- 
sis, behind the speaker. Its bottom lug 
sometimes cuts through the insulation 
and shorts the red lead going to the 
top of the resistor. Reinsuiate the lead 
and turn the lug away from it. — 
Hurley D. Robinson 

FORD RADIO MODEL 6MF780 

If this set will not play or will not 
receive stations except at one spot on 
the dial, the trouble may be traced to 
the shunt coil in the oscillator circuit. 
This coil has been found open due to 
improper soldering and waxing. The 
connections of the oscillator coil are 
shown. 

To locate the trouble measure the re- 
sistance across the 6.2-ohm section of the 
coil with a low-range ohmmeter. Since 
the 3-ohm shunt coil parallels this sec- 
tion of the coil, the meter will read ap- 
proximately 2 ohms if the coil is good. 
A 6-ohm reading indicates that the 
shunt coil is open. 

Cleaning and resoldering the con- 
nections usually clear up the trouble. — 
Adams Radio Service 

KILLING BIRDIES AND OSCILLATION 

To determine the source of oscilla- 
tion in a receiver, tune the set for a 
good beat note or birdie. Use a metal 
tool such as a screwdriver to probe 
around the grid and plate leads of the 
r.f., mixer, and i.f. stages until there 
is an abrupt change in the audio note. 
Verify your findings by detuning the 
suspected circuit. This will also change 
the frequency of the beat. Check the 
alignment, shielding, lead dress, bypass 
capacitors, and decoupling networks 
for causes of oscillation. Do not over- 
look possible coupling between a loop 
antenna and the mixer or i.f. stages.— 
Charles Buscombe 




HUDSON 

RADIO A TELEVISION CORP. 




Our Giant Store and Warehouse features Every Modern Shopping Convenience, including a Complete Line 
of RCA Tubes, Test Equipment, Batteries, Radio and TV Replacement Parts, etc. Visit our Elaborate 
Sound Studio and New York's First "Radio Super-Market"— Serve Yourself and Save on Thousands of 
Standard and Surplus Items! Mail Orders Shipped to AM Parts of the World - Quickly, Completely! 

NEW RCA WO-56A 7" OSCILLOSCOPE 

Unequalled in Performance, Unmatched in Versatility! This new extremely 
sensitive RCA 7" Scope features DUAL CONTROLS for Coarse and Fine 
adjustments, Identical Vert, and Horiz. Amplifiers ... for response flat 
down to DC . for measuring DC component in AC signal circuits. Push-Pull 
throughout, High Amplifier Output and Gain, Phase Equality. Advanced 
sweep facilities include preset fixed positions for TV vert, and horiz. 
waveforms, plus or minus sync for easy lock-in of upright or inverted pulse 
waveform, line-frequency sweep and sync, with phasing. Frequency Response 
of both amplifiers flat within — 2 db from DC to 500 Kc; within — 6 db at 
I Mc ; useful beyond 2 Mc. Square wave response - no tilt and over-shoot. 
Both amplifiers have frequency-compensated and voltage-calibrated attenu- 
ators. Peak-to-peak calibrating voltage source. c«aw r-#% 
No. A19, Ship. wt. 31 lbs Net *197«50 



TERRIFIC! RCA 515S2 15" Duo-Cone SPEAKER 

Engineers and professional sound technicians have nothing but praise for 
this sensational new RCA unit. A development of Dr. H. F. Olson, famous 
RCA speaker authority, it provides remarkable listening quality at a mod- 
erate price. Employs two voice coils, each driving one of the duo-cones, 
which vibrate as a single cone, at crossover frequencies (around 2,000 cps), 
avoiding "crossover" interference. Has high sensitivity at high power levels 
- will handle up to 25 watts. Delivers superb, high fidelity performance from 
40 to 12,000 cps, over 60° angle. Requires no crossover network. Magnetic 
structure contains a bridge network to supply equal flux density to the 
air gap for each voice coil, from a 2 pound Alnico V magnet. 16 ohms 
impedance. cao m 

No. A53, RCA 515S2 Speaker, Ship. Wt. 18 lbs.. Net *«#0*3U 

Price Includes 2% Discount 





RCA TV COMPONENTS 

All RCA Television Components are 
"originals," designed with charac- 
teristics which are correct both 
electrically and mechanically for 
the tubes and circuits. They are 
competitively priced! 



RCA TUBES 

RCA's unparalleled research facili- 
ties and manufacturing experience 
contribute to the quality, dependa- 
bility, and operating economy of 
F » Fnv -»-_•__*•• »»«. The Quality of 
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HUDSON 

RADIO A TELEVISION CORP. 



■mill TO GET THE M0S1 v*> 

Smsictot eouipmht 

mu„ Hot You, Too. 



P $imp ,e, modern ^no ::e Spe ^ (ems A/y ,. fM . TV . 

ft Nothint complt. to m™ 0n|J ,„ it T „t to.uipmtnt 

# NO rtn iQUMrttt ,«>■»«_ 




... if you are commercially or 
profetfinnally interested in TV, read 

Television Engineering 

for news of all that's NEW in the lah, 
plant and station involving design, manu- 
facture, operation and maintenance o( TV 
equipment for research, production, testing, 
receiving and transmitting. 

Special Rot*: 3 yrs. <36 issues) $5 

Bryan Davis Publishing Co,, Inc. 

{Publitkrrs of SERVICFi 
52 Vandorblrt Avt:, New York 17, N. Y. 
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BEST WISHES and . « a I I IK 

REST VALUES 

B* 9 ' from NIAGARA 



ONE OF AMERICA'S GREAT ELECTRONICS STORES 



TRANSFORMER 
BARGAINS! 

Plate 



i 

5 750-0-750—300 MA $ 7.50 

* 1025-0-1025 500 M A 17.95 



8 2500 V. 



-4 MA. 



3.95 



Filament 

2.5V-5A, 7.5V-4A $2.60 

E 2.5V.-I0A cased 4.?5 

I 5 V.CT -3A 1.35 

» 5V-10A 1.85 

* 5 V.C T -10.5A 2.15 

5 5 V.C.T.-I5A 5.95 

5 0.3V-3A 1.29 

S! tf.3 V.C.T 3 5A 1.49 

y Three 6 3 V.C.T -4A eacli 1.80 

6 6.3 V.C.T OA 1.85 

E 6.4V-8A 2.05 



ORDERS FOR TUBES IN THIS LISTING 



will be honored at these prices if post- 
marked no later than Jan 1st 1951. 



SEND IN YOUR ORDER TODAY! 



RECEIVING TUBES 



7.5V-5A 2.49 



Power 

40-040- 250 MA-5V-3A SI .25 

55-0-55- 250 MA. 5 V\C.T.-3A, 5 

V.C.T.-3A 1.35 

175-0 175 -150 MA. -0 3V OA 2.15 

» 275-0-275 70 MA.—5 V-5A. 2 5 V- 

» 10.5A 

5 325-0-325- 40 MA — 5 V.C.T.2A. 2.5 

g V.C.T.-4A 

325-0 325- 70 M A. — 6.3V 1.2 A. 5V- 

2.95 

70 MA.-5V-3A, G.3V-3A 3.05 
1UUMA. -0.3V-(iA.0.3V-2A 3. 25 



3.00 
2.25 



8 3A 

$ 350-0-350- 
^ 350-U-35O- 

1 



Modulation 

V 807 to P.P. 0L6 $2.49 

a P.P. 807 to single GLG, 41)32 (2400 

ohms) 

LiUms to 



Wohms) 
From ~ 



3.49 





51. 75 


OA3 , VR75 


1.30 


0A4C 


.94 




1 .74 


OB 3 /V R90 


1 .30 


OC3 VR lOS 


1 ! 30 


003 'vr mo 


^75 




.SB 




.GO 


1A4P 


l.OS 


1ASGT 


.48 


1A6 


78 


1A7CT 


.80 


IB* 


1.18 


IBS i55 






1 06 


ICS 


66 


1C7 


88 


IDS 


96 


1D7 


.88 


IDS 


.94 


ICS 


1.38 


1E7 


1.56 


1F4 


.74 


tFS 


.74 


1F6 


1.56 


1F7 


1.S6 


lO* 


68 


1G6 


68 


1H4 


,68 


IMS 


.90 


1HG 


SB 


IJ6 


,88 


1L4 


65 


ILA4 


1.25 


1LA6 


1.25 


1LB4 


1.25 


1LCS 


1.25 


lt-CB 


1.25 


1LOS 


.90 


1LC3 


1.25 


1LGS 


.88 


1LH4 


.64 


UN5 


.88 


insgT 


.35 


1PSGT 


66 


1R4 


S8 


IRS 


1.20 


1S4 


95 


155 


85 


1T4 


98 

.78 


ITS 


1V4 


.98 


1VS 


69 


IV 


68 


2A3 


1.25 


2A4 


1.9S 


2 AS 


.68 


2A6 


.78 


1 2A7 


.88 


l :B7 


88 


1/V3 


96 


|X2 


6H 




95 


UP 4 


55 


As 


.98 




1 98 



1.28 
90 
1.1© 




HY. 


IT) 5fT 


.25 


H Y. 


2U0 MA. 


2.3S 


MY 


1M» M V) 


3.49 


HY. 


90 MA. f 


11 Y. 


200 MA. 


2.49 


HY. 


150 MA. 


1.75 


II Y. 


125 MA. 


1.60 


II Y. 


200 MA. 


2.65 


HY. 


125 MA. 


1.75 



1.2S 
.68 



« 10 
$40 
A 10 

M 1^ 
2 15 
* 20 

llinnnTAMT MHTirC Minimum Order S5. Quantity prices on request. All items in stock now— 
IMPORTANT NOllLt: JSCImo . prior sale-prices subject to change without notice. 20<»/o De- 
posit with orders unless rated. All prices F.O.B. our N.Y.C. Warehouse. 



>88 



6C5 
6C6 
6C7 
6CS 
606 
608 
6E 5 
6E6 
6FS 



GFS 
6F7 
6F8 
6G6 
60S 
6J5 
6J7 
6JB 
6KS 
6K6 
6K7 
6K8 
6LS 
6L6G 
6L7 
6N6 
6N7 
6P5 
6Q6 
6Q7 
6R7 
657 
6S8 
6SA7 
6SB7 
6SC7 
6S07 
6SFS 
6SF7 
65G7 
6SH7 
6SJ7 
6SK7 
6SL7 
6SQ7 
65R7 
6SS7 
6ST1 
6SV7 
6T7 

6U5 GS 

"U6 

6U7 

6V6 

6W7 

6X4 

6X5 

6Y6 

6V7 

6Z7 

6ZVS 

7A4 XXL 

7 AS 

7A6 

7A7 

7A8 

7AD7 

7AF7 

7AG7 

7AH7 

7B4 

785 

7B6 

7B7 

7 88 

7C4 1203A 

7C5 

7C6 

7C1 

7E5 

7E6 

7E7 

7F7 

7F8 

7G7 

7H7 

7J7 

7K7 

7L7 

7N7 

7Q7 

787 

7S7 

7V7 

7W7 

7X7 XXFM 
7V4 
7Z4 
10 
12A 
12A6 
12A7 
12A8 
12AM7 
12AL5 
12C8 
12F5 
12H6 
12JS 
12J7 
12K7 
12KB 
12Q7 
12547 
12SC7 
12SF5 
12SF7 
12SC7 
125H7 



.SO 
.84 
1.25 
88 

.68 
.85 
.98 
1.28 
.96 
.98 
.65 
.78 
1.06 
2. lO 
.78 
1.56 



1.06 
1.06 
.68 



.38 
1.30 
.SC 



12SJ7 
12SK7 
2SL7 
12SN7 
12SQ7 
12SR7 
12Z3 
12X3 
14A7 
14AF7 
I486 
14B8 
14C5 
14C7 
14C6 
14E7 
14F7 
14F8 
14H7 
14J7 
14N7 
14Q7 
14R7 
1457 
14W7 
14X4 
14X7 
19 
22 
24 

25A6 

2SAC6 

25L6 

25YS 

25Z5 

25X6 

26 

27 



33 
34 

35 51 
SA5 
33B5 
33C5 
35L6 
3SY4 
3SZ3 
33Z4 
3SZ5 
36 
37 



.88 
.88 

.72 



.39 
.95 
.66 
1.06 
1.16 
1.2S 
1.16 
.98 
.98 
.40 
.46 
.7S 
56 



.75 
125 



M 8 



so 

50AS 

5085 

S0C5 

50L6 

SOY6 

53 

56 



1.25 
.68 
3.95 
.88 
1.25 
1.25 
1 .SO 
1.50 



85 

89 
89Y 

117L M 
117N7 
117P7 
1 17Z3 
117Z4 
117Z6 
9001 
90O2 
9003 
9004 
9005 
9006 
1273 
12SO 



.38 
1.S6 
1.75 
1.26 
.73 
1.16 
1.20 
l.SO 
l.SO 
l.SO 
.35 
1.90 



:„o ^ 
« 

i 



GE MODEL G61 

This set came in with the complaint 
that it would play when push-button 
tuning was used but could not be tuned 
manually on the broadcast or short- 
wave bands. Checking the oscillator 
circuit with a dynamic analyzer, we 
found it to be operating properly on 




manual and push-button tuning. After 
setting the receiver for touch tuning, 
we connected an ohm meter across the 
antenna tuning capacitor and found it 
shorted. The short was cleared by 
separating the plates, which were 
touching. The diagram shows the an- 
tenna circuit when the set is adjusted 
for push-button tuning. — Manuel E. 
Silva 

RCA 26X1 

Intermittent noises and squealing 
are frequent complaints on this an 1 
similar models. Trouble-free perform- 

P.E PLACE WITH MOLDED CASE .01 LINE CAPACITOR 

'If 




V0LDED PAPER 
CAPACITOR 

ance can sometimes be had by replac- 
ing the 600-volt capacitor between B- 
minus and the chassis. — Peter Bedro- 
sian 

CROSLEY 10-401 AND OTHERS 

The horizontal oscillator in the 
models 10-401, -404, -412, -414, -416, 
i and 10-418 has a tendency to drift, thus 
1 causing the receiver to lose horizontal 
| sync after it has warmed up. If the 
I horizontal sync adjustment is made 
I after the set has wa*med up, the pic- 
ture will not fall in sync when the 
i receiver is coid. 

This trouble is caused by a molded 
capacitor C160 (type 487) which may 
I change capacitance with temperature. 
The capacitance change is sufficient to 
cause the receiver to lose horizontal 
sync. 

Correct the trouble by replacing it 
with a .0l-|if, 600-volt paper capacitor 
(part No. 39001-13). — Croaley Service 
Department 

RADIO-ELECTRONICS for 



160 GreenwicK Street/ New York 6, N. % 



www.americanradiohistorv.com 
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EXPERIMENTAL ARTICLES 

Dear Editor: 

Regarding your query in the January 
issue "Shall we abandon experimental 
articles?" I feel that it would be a 
great loss to those readers interested 
in all phases of electronics. The growth 
of science is based largely on experi- 
ment and without it knowledge and 
industrial growth would stagnate. 
Anything that will stimulate thinking 
is worthwhile. 

Here is a short list of some problems 
that need further working on. None of 
them are new, but they all are in need 
of development. 

Simplified full-color three-dimen- 
sional television; more efficient loud- 
speakers; improved transistors; uses 
for electrets; biological electronics — 
diagnosis and cure of disease; elec- 
tronic weather forecasting; high 
power-to- weight ratio storage batter- 
ies; power from the sun's energy; 
radio transmission of power; elec- 
tronic rain-making; electronic insect 
extermination; efficient hearing aid 
battery. 

Vance Phillips 

Santa Barbara, Cal. 

SIG GEN TABULATION 

Dear Editor: 

I have made good use of the tabula- 
tion of multitesters you printed in 
May, 1949, comparing the testers shown 
before buying one. Now I need a stand- 
ard signal generator and have been 




Whether you're in the Armed Services or in Industry 

ELECTRONICS TRAINING PAYS OFF 

WITH INTERESTING JOBS AND HIGHER EARNINGS 

CREI Residence School training otters quick promotion in 
uniform as well as profitable civilian careers 

IN or out of the armed services, the best jobs go to the 
men with technical training. If you are prepared with 
electronics training, you're fortified for the future, whether 
you're headed for a berth in the armed services or a career 
in essential industry. Because of the critical shortages 
that exist today in the electronics industry, the qualified 
technicians and engineers can practically choose their own 
futures. Because of the dependence of modern armies, 
navies, and air forces upon electronics — for radar, com- 
munications, and navigation — the man with even limited 
knowledge of electronics gets ahead quickly in uniform. 
In case you're called to active duty before completion of 
your CREI course, youll still be way ahead, for the armed 
services will choose you for further electronics training in 
place of the completely un-trained man. 

At CREI youll work with the latest equipment — over 
120,000 square feet of modern class rooms, TV and radio 
broadcasting studios, transmitters, control rooms, and experi- 
mental labs. Here you're grounded in the fundamentals 
required for work in guided missiles, TV, and all the other 
important fields of communications and electronics. CREI's 
experience in training thousands of men for the Army, Navy 
and Coast Guard in World War II, coupled with pioneering 
background in technical education and close industry connec- 
tions, assure you of the best in technical preparation. To 
insure your training ACT RIGHT NOW. Send today for 
free Residence School catalog. 



FOR FREE CATALOG, MAIL COUPON NOW! 



APPROVED FOR VETERANS — New 

clauses start twice a month. High 
level home study training also avail- 
able for professional radio men. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

16th Street and Park Road 
Dept. 301 211, Wash. 10, D. C. 



CREI— 16th & Park Rd„ Washington 10, 0. C. 
Pleas* send free Residence School Catalog. 

Street „ 

City Zone Stat<» 

Veteran Non-Veteran Age 

Send details about Home Study Courses □ 3012 B 



FATHER OF RADIO 

THE STORY OF LEE DE FOREST — AS HE HIMSELF TELLS IT. 




ONLY SC. 00 



One of the great 
on electronics 



books 



One of the most remarkable books on radio ever written! The inside story 
by the man who made modern radio possible — Lee de Forest, the "Grand 
Old Man" of Radio himself. Facts that he alone could tell, details only 
he knows — gathered together in one complete, monumental volume! 
This story of the greatest radio genius of our day makes the FATHER 
OF RADIO "must" reading fcr every technician, engineer, experimenter, 
hobbyist and student. A glance at the titles of some of the 5 1 fact- 
packed chapters shows you what a tremendous book it is — "Beginning 
Wireless," " 1903-Historic Firsts," "Conception of the Audion," "Radio," 
"Transcontinental Telephony," "Pioneering in Talking Pictures," "Early 
Television Work," "Diothermy," ''Television." 528 pages bulging with 
vital facts about the birth and growth of electronic science. 16 pages of 
technical and historical photos and diagrams. Thoroughly indexed. Ap- 
pendix presents an historic poper on the Evolution of the Audion. 



Lee de Forest traces the conception ond development of his 203 inventions 
from an opporatus for space communications in 1902 to a high voltage gen- 
erator in 1949. Here is just a smattering of the impressive "firsts" on which 
he holds patents:— Wireless Telegraphy, Magnetic Detector The Audion and 
its Successors. High Frequency Oscillator, Amplifier for rf Currents, Oscillat- 
ing Current Generator, Range Teller, Radio Tetephony, Radio Receiving Sys- 
tems. Talking Motion Picture Film. Television Reception and Projection, 
Radial Scanning Television System, Color Television, Cathode Seam Tube. 

And, that's just a few. The FATHER OF RADIO not only describes their 
technical development but tells the inside personal story behind them. Over 
and above his unparolleted scientific greotness, Lee de Forest is a fine 
writer From his first word to the final paragraph, the FATHER OF RADIO 
captures and ho.ds interest. 

This is one af the greatest historical electronics books ever written. For the 
wealth of Invaluable information it presents, the low $5 00 cost of FATHER 
OF RAO'O makes it the gieatest book volue ever offered in this field. 

WILCOX & FOLLETT 
1255 S. Wabash Ave., Chicago, II!. 



MAIL THIS COUPON TODAY 



WILCOX & FOLLETT 

1255 S. Wabash Av«., Chicago. III. 

By all means send me Lee de Forest's FATHER OF RADIO at 
once. My remittance for $5.00 is enclosed, Soak will be sent 
postpaid. 
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CONNECTS TO 
ANY RADIO 



$ 



I 

9- 95 Complete 



(READY TO BE ATTACHED TO YOUR RADIO 

• Listen to baby. 

• From room to room. 
• Answer Doors. 

• Between office and 
warehouse, 
• Garage to home. 

Selector switch allows for talk to remote, 
listen to remote, or normal radio play. 
Easily attached in a few minutes— com- 
plete with illustrated easy*to-read instruc- 
tion sheet. All ready to use— includes re- 
mote speaker and 25' of wire. Equal ta 
units selling for 5 times the amount! 



KEYSTONE ELECTRONICS COftP. 
iZJ B1QOME ST., HEW YORK 12 



Every RADIOMAN 

can use these r s<h *°d<° «£ 
SERVICE HINTS! 

V.lu.bl. M..U.I Yogri — FRIE 

Write today — no obligation l0<01, 

FEILER ENGINEERING CO. Dcpt 12RC5 

1601 S. Federal St. ChtCaOo 16. Ill 



TELEVISION RECEIVER — $1.00 

4'omplrtc instructions for building your own television 
rweher. 16 pstsrs— H'sH" of pictures, pictorial dla- 
LT^ms. clarltW schematics. l7"x-'2" complete schematic 
diagram & chassis layout. Also booklet of alignment 
•nyirurtlons. volume & resistance tables and trouble- 
shooting hints.— All for $1.00. Writ« for fret catalogue. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507-13th Ave.. Brooklyn 19 t N. Y. 



HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 

We have a number of alert young men who hove 
completed intensive training In Radio and Tele- 
vision Repairing. They learned their trade* thor- 
oughly by working on actual equipment under 
perionol, expert supervision. If yau need a 
trained mon, we invite yau to write for an out* 
line of our course, ond tor a prospectus of the 
graduate. No fees, of course. Address: 

Placemen* Manager, Dipt. PI QB*12 

COMMERCIAL TRADES INSTITUTE 

1400 Greenleaf Chicago 26 



hoping you would print a similar table 
of their characteristics. The advertise- 
ments are some help, of course, but 
they almost never give the detailed, 
factual information that one of your 
tabulations affords. Are you likely to 
run such an item soon? 

John J. La Brier 

Bat-stow, Calif. 

(We published a tabulation of sweep 
generators in the February issue. 
Other readers interested in a survey 
of standard generators should let us 
knew. If the demand is real, we'll run 
one. — Editor) 

ELECTRONICS AND MUSIC 

Dear Editor: 

Apparently the subject of electronic 
music has a good number of highly in- 
terested adherents, judging from the 
mail I have received as a result of my 
electronic music series in Radio-Elec- 
tronics I have been answering each 
letter and want to suggest that readers 
let me know whenever they think 7 
have left out material. 

A common query is for information 
on books dealing with the subject. I 
think readers will be interested to know 
of the two books I have uncovered so 
far, one with the help of an enthusiastic 
correspondent in West Wales, Great 
Britain, Mr. Stanley Lewis. The first is 
Electronic Musical Instruvients, by S. K. 
Lewer, available at 3 shillings sixpence 
from Electronic Engineering, 28 Essex 
Street, London W.C.2. The second is 
The Electronic Musical Instrument 
Manual, by Alan Douglas, priced at 18 
shillings and available from Sir Isaac 
Pitman & Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London 
W.C.2. Both books are small and con- 
sist principally of some theory and de- 
scription of existing commercial instru- 
ments, but any electronic music enthu- 
siast should find them interesting. 

Richard H. Dorf 

Neiv York, N. Y. 

WANTS PORTABLE PURR 

Dear Editor: 

I like cats: I have a cat. But my cat 
has a very quiet purr. I like to hear 
cats purr. 

I have thought of putting a throat 
mike on my cat and hooking it up to an 
amplifier. But I don't think my cat 
would like a throat mike or would purr 
at all. 

Would you please print a circuit for a 
low-variable-frequency oscillator that 
would sound like a cat's purr? To be 
really £ood, it should have a random 
"long breath" effect. 

The best would be a pocket-size port- 
able so that I can carry it around and 
turn on when I feel like hearing a cat 
purr. It needn't lap milk. 

Philip Walker 

Washington, Conn. 

(We have an old solution, more than 
100 years old, but regret there is no 
diagram available. We suggest you read 
"The Purrloined Letter" by Edgar 
Allan Poe.— Editor) 



ELECTRONICS TECHNICIANS 
WANTED 

The RCA Service Company, Inc., a Radio 
Corporation of America subsidiary, needs 
qualified electronics technicians for U. S. 
and overseas assignments. Candidates 
must be of good character and qualified 
in the installation or maintenance of 
RADAR or COMMUNICATIONS equip- 
ment or TELEVISION receivers. No age 
limits, but must have at least three years 
of practical experience. 

RCA Service Company offers compre- 
hensive Company-paid hospitalization, ac- 
cident and life insurance programs; paid 
vacations and holidays; periodic review 
for salary increases; and opportunity to 
obtain permanent position in our national 
and international service organization, 
engaged in the installation and mainte- 
nance of AM, FM and TV transmitters, 
electronic inspection devices, electron mi- 
croscopes, theatre and home television, 
r-f heating equipment, mobile and micro- 
wave communications systems, and simi- 
lar electronic equipment. 

Base pay, overseas bonus, payments for 
actual living and other expenses, and ben- 
efits mentioned above add up to $7,000 
per year to start for overseas assignments, 
with periodic review of base salary there- 
after. Openings also available at propor- 
tionately higher salaries for specially 
qualified technicians with supervisory 
ability. 

Qualified technicians seeking an ad- 
vantageous connection with a well-estab- 
lished company, having a broad-based, 
permanent peacetime and wartime serv- 
ice program, write to: 

Mr. G. H. Meti, 
Personnel Manager, 
RCA Service Company, Inc., 
Camden 2, New Jersey 



STROBOSCOPE 

SIMPLIFIES TROUBLE SHOOTING DF ANY 
ROTATING OR RECIPROCATING PARTS 

Read the complete story In the Oct. 1950 
Radio Electronics — Page 6$ 

This is NOT" A KIT I Completely assembled ready 
to use. Operates on 110 V. AC 60 cycles. 

95 



Limited Quantity 
Order Today! 

25% Depot! t with order— Balance C.O.D. 

A. M. RADIO SALES ..VJKPffffi 
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ANOTHER 
Milt WAV R 0 


Outstanding joflm 
diii & Telev fciftii C'oip. ; 




tHJ Trr tSJ flalri J IJIee r 

New Yark H, N. t. 




f^^^ HAS THf ^^^^M 

SfNSATlONAL NEW ^ 

Hif'L TESTER KIT 

^sj 




0 Print Your Own 

■. f Cards, Stationery Advertising, Circulars and 
i\ vL " _ v : TiU— . rm matter, print for Othsr*. Good Prttfttf 
V J?t -flKr tuy -ral-H.H*** bonM print shop. EUia«d printinjr like 

imUfeB costs ■ t too. Sold direct from factor* only. Wilts 

1 JpL^S^QSm. for frw nt«1"*_of outfit* and all detaJlt. 


RADIO 


-ELECTRONICS for 
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Instruments and 

KITS 





Over 50,000 SERVICEMEH must be right! 

give you Laboratory Precision 

at lowest Cost! 



NEW 5 PUSH-PUU OSCILLOSCOPE 



All-new 1aborarory.prei.mon jcope with all the mtro 
sensitivity and response (or precise servicing of TV, FM & 
AM sets. Push-pull ursdistorted vertical ond horiiontol 
amplifiers Boosted sensitivity, .OS to .1 rms volts/Inch. 
Useful to i.5 MC. TV-type multivibrator Sweep circuits, 
15 cps— 75 KC. 2 o*is intensity modulation feature. Duol 
positioning controls move trace onywhere on screen. Com- 
plete with 3-OSN7, 2SY3, 5BP1 CRT. 3-color etched 
rubproof panel steel case IIS v., 60 cycle AC. 
ZV» ■ 17 X 13". 

Model 425-K. KIT, only $39.95 

Model 47 5. factory wired, S69 vJ 



NEW VACUUM TUBE VOLTMETER 

laboratory. precision VTVM lor trigger-fast operotion and 
lifetime service. IS different ranges. Large AW meter, 
con (-burn-out circuit New Zero center for TV & FM dis- 
cern, notor alignment. Electronic AC & DC ranges: 0-5, 
10. 100, 500. 1000 v. (30.000 volls & 200 MC with 
MVP.I & P-75 probes Ohmmeter ronges, .2 ohms to 1000 
megs. DB scale. New stoble double ir. ode bolanced 
bridge circuit— extreme accurocy. 26 megs DC input im- 
pedance. 3-color etched rubproof ponel; steel cose 
1 15 v., 60 cycle AC. 97/16 * 6 ■ 5". 
Model 231 K, KIT, only 523 95 

Model 121. factory s-.r.d. \*9 9} 




NEW TUBE TESTER 

Brand new professional tube tester and merchandiser ElCO 
Service Engineered for unbeatable voluel Large AW full- 
vision meter. Tests conyentionaf and TV tubes Including 
9 pin miniotures. New lever-action switches— tests every tube 
element. Illuminated "Speed Roll-Chart." 2 grid cops. Short 
or»d open-element tests. Spore socket for new tubes. Protec- 
tive overload bulb. Electronic rectifier. 3-color etched panel; 
ragged steel cose. 115 v.. 60 cycle AC. Y1V» k 9M> > AW. 
Model 625 K KIT, only $29 95 

"■edel 635. tottery- wired. S«4.«J 




NEW SIGNAL GENERATOR 

For FM-AM precision olignment ond TV marker IreQuencfei, 
Vernier Tuning Condenser. Highly stable RF oscillator. rOnoe: 
150 KC — 102 MC with fundomentols to 34 MC. Seporote 
audio oscillator supplies 400 cycle pure sine wave voltage. 
Pure RF, modulated RF or pure AF for external testing. Altroc 
ttve three-color etched rub proof ponel; rugged hommertone 
♦teel cose. 115 v., 60 Cycle AC- 10 » 8 x 4»i". 
Model 320-K KIT, only $19.95 
Model ]J0. factory wtr»d. 179.9$ 




NEW BATTERY ELIMINATOR, 
CHARGER & BOOSTER 

For olt auto radio telling, la tell- type tvll «ovr bt dyr cirCvit. 
4-ltock mgn|oritit iopfn-< Q, ir rectifiers. Spet ally designed 
transformer, vorioble from 0 to 15 v©»t». Continuous: 58 v 
10 omps. Intermittent: 20 amps. 10,000 mid filter condenser. 
Meter meosvres cwrrenl ond vo/roge output. Fwsed prlmory; 
automatic reset overload device for secondary. Hommertane 
Steel cos*. 115 v.. 60 cycle AC- 1QH « ?\ . 6 V 
Model 1040 -K KIT, only $22.95 
Model 104O, foctory wired, $79.9$ 



NEW DELUXE SIGNAL GENERATOR 

A loborolo*y-pre<iiiOn generOIOr HCO Service -{ ng.neertd with 
1% accuracy. Extremely stable frequency 75 KC 150 MC in 
7 co1ibroled ranges. Illuminated hairline vernier tuning. VB 
siobiliied line supply. 400 cycle pure tine wave with leit then 
5% d.ttorrior Tube complement: 6X5. 7F7. 6C4. VR.150 3 
soJor etched ponel; rugged Heel case. 1 1 5 v.. 60 Cycle AC. 
12 b 13 a 7". 

Model 315-K, KIT, only $39.95 

Model 315. factor* wired. $$9.9$ 



NEW SWEEP GENERATOR 

Covers oil TV-FM ot.gnmenl frequencies. 500 KC — 228 MC 
Vernier. driven d.ol Center of eoctt of 13 IV channels marked 
on front panel. Sweepwidth variable O 30 mC wilts mechanical 
inductive sweep— permits goin comparison of odiocent RF 
TV channels. Crysiol marker oscillator, variable omplitude. 
Provides for injection ©f external marker. Phasing Control. 
Complete with HF tubes 6X5GT. 12AU7 (dual-Hode). 2 6C4. 
Less crystal 10.8 n 6H". 5 MC Crystal. »a 53.95. 
Model 360-K, KIT, only $29.95 
Model 360. factory wired, J«» *5 

V0LT-0HM-MILLIAMMETER 

Pocket-tiie VOM cram pocked wilh valuel 77 different ranges. 
3" D'Arionvol movement. Ring type thunii. Germanium Crysylol 
rectifier. Rang., -OCt 0-5. 50, 250. 500. 2500 v. AC & Output: 
0 10. 100. 500. 1000 v DC Mo; 0-1. 10. 100 DC Amp: 0 t, 
10. Ohm 0 500. 100. 000; 0 1 Meg DB -S lo 55 3 color 
etched ponel; rugged hordwood cose. 6 ■ 4'% a 3" 
Model Sit*. KIT, only $T4.9S 

Model 311. foctory wired. $17 95 




MULTI-SIGNAL TRACER 

Highest goin ond fle»ibility in low cost fteld. 
Audibly tracet all I', fiF Video ond Audio from 
ANT to SPKfi or CRT without switching. Response 
well o*er 700 MC listegrol test speoket Provi- 
sion lor visual treeing with VTVM Complete 
with 65J7. 6K6. 6X5. Germanium crystal d ode 
3 color etched ponel. rugged steel cote. MS v., 
AO cycle AC 10 » * » A". 
Model I45.lt, KIT, only $18.95 

Model 143. focteey »re*d. $71.9} 





Sensitive Germanium crystal probe lor slg 
nol tracing ond measurements to Over 200 
MC, Ealends range of VTVMs ond scopes 
P-7SK KIT, for VTVMj 
P-76K for Scope ea $3.7$ 

P 73 or P 76. loctory w.red. eo. $7 30 




HIGH 
VOLTAGE PROBt 



New professional CICO engineered MV probe corefully designed 
ond insulated for euro safety and versatility. Extends range of 
VTVMs and voltmeters up lo 30,000 v. Incite fceod lorcje Aosh- 
guords Multi-loyer processed handle. Complete with Interchange, 
able ceramic Multiplier lo match your instrument. 



HVP-1 (wired) only $6.9$ 



the exclusive ElCO Make-Good GUARANTEE 

EeC" ElCO Kit ond Instrument is doubly guoionreed. by ElCO 
and yowr jobber to conioin only selected quality components. 
ElCO guarantees to replace any component which might be- 
come defective in normal use; rf returned lo the foctory rront 
portotion cttorget pre poid within 90 days ol purchase ElCO 
guarantees oil Cls assembled occordirvg la CICO's simplified 
instructions will Operote at ipecifsW tkeroin. EiCO guorontees 
service and calibration ol e.ery EtCO Kit end Instrument ot 
the nominal charge si stated In the instructions. 




Be sure to look at the 
ElCO line before you buy 
any higher-priced 
equipment! Each ElCO 
product is jam-packed 
with unbelievable value. 
YOU be the judge- 
compare ElCO at your 
local jobber today, and 
SAVE! Write NOW for 
free newest Catalog C. 

(rices 5% higher on Wetl Cooit 



r t£/CO" SUPER-SIMPLIFIED INSTRUCTIONS 



Easy-to-follow step-by-step ElCO pictorial and 
schematic instructions — most explicit ond com- 
prehensive in electronics! — supplied with each 
Kit. An/one can build the ElCO Kits! 



ELECTRONIC INSTRUMENT CO., Inc. 

276 NEWPORT STREET, BROOKLYN 12, N Y. 



a. / v islti rvn i «» i r\ i w n. w vrs e» ■ i 

t> 1950. flec»»ee>it IfHfvureoM Ce »n< 
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Of 



BECOME AN 



ELECTRONIC TECHNICIAN 
IN 12 MONTHS 



TRAIN NOW FOR 

IMPORTANT 
RESPONSIBILITIES 

Do you have 12 months to 
invest in a training program 
that can bring immediate and 
life-long opportunities? 

Then investigate the Tech- 
nician courses available at 
this College of Electrical En- 
gineering. For example, in 
those valuable 12 months 
you can earn your Electronic 
Technician's Certificate. You 
enter the fascinating field of 
Industrial Electronics. You 
are trained for responsibili- 
ties of tremendous growing 
importance to the strength 
and welfare of the nation. 

This world-famous course 
also supplies the basic funda- 
mentals so that you can pro- 
gress into studies of radar, 
television and other branches 
of Communication Elec- 
tronics. 



Faculty of 85 special* 
ists • /555 currently 
enrolled from 48 states 
and 25 foreign court* 
tries • Over }),000 
alumni. 




6 additional month* make yea a 

RADIO -TELEVISION 
TECHNICIAN 

It is academically possible for the Elec- 
tronic Technician to cumplete this course 
in 6 months uf study. Yuu are then ready 
fur vital assignments in the fields of Com- 
munication Electronics. 

TV and other branches of advanced 
Electronics requires men who are trained 
under the daily, personal guidance of spe- 
cialists — through an intensive course 
such as offered here. 

In 24 additional months become an 

ELECTRICAL ENGINEER 

Under this internationally-known educa- 
tional system, the Technician courses de- 
scribed here are complete in themselves 
but also serve as units of the College pro- 
gram leading to the B.S. degree with a 
Major in Electronics. Thus, if you must 
leave school after cumpleting your Tech- 
nician course, you are ready for immediate 
employment or specialized services. Or 
you can continue here immediately or at 
any time and your Technician Cuurse will 
be credited toward yuur B.S, degree. 



MILWAUKEE 

SCHOOL of ENGINEERING 

Technical Institute • College of Electric J Engineer trti 





Write today (or new MSOF 
RADIO AND TFLFV/S/ON 
BULLETIN, indicating course 
thai interests you. 



RADIO SCHOOL 
DIRECTORY 



RADIO 
COURSES 

£Zf Preparatory Mathematics, Serv- 
ice. Broadcast, Television, Ma* 
rine Operating, Aeronautical. 
If) Frequency Modulation, Radar. 
Clataet now forming for ihe 

Mid- Year term beginning Feb. 1st 
Entrance exam, Jan. ISih 
Veterans* Literature* 
COMMERCIAL RADIO INSTITUTE 

(Founded l*20) 
38 Wilt Biddle Street. Baltimore I. Md 



DAT ^ EVENING CUSSES 



MB 



A SPECIAL PREPARATORY program 
is offered. 

MILITARY, ACADEMIC OR PRAC- 
TICAL training will be evaluated 
for advonced credit. 

NEXT TERMS OPEN 
JANUARY 8 . . . APRIL 2 



MILWAUKEE SCHOOL OF ENGINEERING 
Milwaukee, Wis. 

Dept. RE-1250, N. Broadway and E. State 

Without obligation send your NEW RADIO AND 
TELEVISION BULLETIN. 



Name 

Address City State, 

□ Check if Veteran of World War II 





ELECTRONICS-RADIO 

Modern Laboratory 
Instruction im 

• SERVICING 

• BROADCAST 
OPERATING 

• ELECTRONIC and 
TV ENGINEERING 



P 7 /^ CATALOG 

ELECTRONICS INSTITUTE, Inc. 

ai henry, detkht i„ witu 




your Future in 

RADIO-TV 

Your future in radio* TV begins right now, nil b proper 
training. The Don Martin School of I tad to Arts, estab- 
lished In 1937, offers the training you want ... Tor 
every type of job in Kadlo-TV — script writer, an- 
nouncer, disk jockey, newscaster, technician. Fr**e job 
placement service for graduates. Day and night classes. 
. . . Write for our Kit KB booklet. " YOU It FUTL'KK 
IN RADIO." Approved for feierans, 

Don Martin School of Radio Arts 

1655 No. Cherokee. Hollywood 28. Calif, HUdson 23281 



ALDIQ ENGINEERING^ SCHOOL 
l L T*n 1 r fc I p-aqarwp-rlni irJlnlnp. s n 4 b| .r. riib-ipmpn) ill, 

□Ik. r\lm. Mumble Bceertlw. tad AirfJe rie- 

Sluilr* Lhiinlfll llbalue* EtmdCin.. Kl'I'jt, L'lrtur*. 
TrScKhilu. m/k viaotr* lal Award In a PHh. 
ipprertd fw VHmni 

HOLLYWOOD SOUND INSTITUTE, ^ 
iMD-E Herta> mn^tTi, HNIynti D. Calif. 

Qp«ir h ll Vitirn av Nfi-VUPH 



Be 



"key" 



L«rn how to Mnd and 



mm. 

receive mciMKH ... 
•nd radio. Commerce need* thousand* or 
men for job*. Good pay. adventure. In. 
tereattnK work. Uim at home quickly 
tnrout-h f*mn u * Candler Syaiem. Qua). 
Ify fo Amateur or Commercial LI* 
rente. WVtie for FRF« BOOK 
CANni tim SVOTCM CO' 
Dept. 3-0, Box 028. i> nver 1 . Colo.. U.S.A. 



RADIO-ELECTRONICS tor 
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Book Reviews 



f!5 



TELEVISION 



RADIO— 
ELECTRONICS 

Prepare tor own i>u«i ■ 
neat or a Koori paying 
lob. Hadlo Training 
Approved Tor Veterans. 

SEE OUR LARGE 
AD ON PAGE 11 
Sprayberry 
Academy of Radio 



Dept. 20-*. Ill N. Can*! St.. Chicago 6, 




121 RADIO ENGINEERING 

FM — Television — Broodcast 

Police Radio. Marine Radio. Radio SerrltliiiE. A*U- 
flSi^Radlo and Ultra Hilh mobile 
Thorough training In all branches of ludlo aad Elec- 
tronic.. Modern laboratories and equlpnuiit. Old m- 
tiblished school. Ample how i* facll I i lea. 7 acre 
campus. Small classes, enrollments limited. Our 

iraduates are In demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 



Complete Radio Engineering S\fi»OH** s 
course incL Telev.. U.H.F., and \ V.^^^* 
F.M. B.S. Degree Course* also 1 im" 1 " 

in Civil, Elect.. Mech.. Chera., and Aero. Eng. ; 
Bus. Adm., Acct. Visit campus, B ee well equipped 
labs. Low cost. Prep, courses. Personalised in- 
struction. Grada successful. Founded IK* l. Enter 
Jan., March, June, Sept. Write for Catalog. 

TRI-STATE COLLEGE .KSa^'W.tta. 



TELEVISION 



PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

V. A. Furnishes* Books and Tools 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1433 Eutaw Place. Dept. C. Baltimore 11. Md. 



*|f ELECTROMAGNETIC 
I 1/ SERVICING 
I W COURSE 

Practical Shop and laboratory Training at 

Largest Resident TV School in the East! 

AIM RADIO SERVICE I REPAIR, F M I TELEVISION 
PnpiratiM fir F. C. C. LICENSE EXAMS 

* Approved for Veterans * 
DELEHANTY SCHOOL of TELEVISION 

I05A EAST 13th STREET • NEW YORK 3, N. V, 




RADIO and TELEVISION 

Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 

DAY — CVKNlNGB WEEKLY RATES 

FREE PLACEMENT SERVICE FOR GRADUATES 
For Free Catalog Writ* Dept. SC-SO 

RCA INSTITUTES. Inc. 

A Service of Radio Corporation oj America 
350 WEST 4TW STREET NEW YORK M. W. Y. 



TELEVISION 

Laboratory ind theoretical Instruction 
coverl ni ail technical phases of Radio. 
FM. Television. Leids to opportunities In 
Broadcasting. Industry or Own Business. 

TOTAL TUITION $450. NO EXTRAS. 
Mara., Aft., er'Ete. Small Weekly Payments. 
Appro*** for Veterans. Enroll Now. 

RADIO-TELEVISION INSTITUTE 

Pienaerc in Television Training Siece 1938 
480 Leiinfton Ave., N. V. 17 (46th St.) 
Note f'SeeS Licensed by N. Y. State 



ELEMENTS OF SINGLE AND DUAL 
TRACK MAGNETIC TAPE RECORD- 
ING AND 1001 APPLICATIONS (Sec- 
ond Edition), by A. C. Shaney. Pub- 
lished by Amplifier Corp. of America, 
New York. 5 Vi x 8 V4 inches, 128 pages 
plus 16-page supplement. Price $1.00. 

The first edition of this book was 
published in 1947 under the title Ele- 
ments of Magnetic Recording— and 999 
Applications. With this edition, the 
title was changed and its scope en- 
larged to cover dual-track recording. 

Starting with the history of mag- 
netic recording, the author traces the 
development of the art from early 
single-track recorders to the most mod- 
ern dual-track instruments. Among the 
21 chapters are those devoted to re- 
cording, playback, and erasing proc- 
esses, magnetic tape nomenclature, per- 
formance specifications, tape-handling 
mechanisms. — RFS 

TELEVISION SERVICING, by Walter 
H. Ruchsbaum. Published by Prentice- 
Hall, Inc., New York. N. Y. 6 !4 * 9% 
inches, 340 pa Res. Price $5.35. 

Too few of the television books 
aimed at the student or service tech- 
nician are written from the servicing 
viewpoint. In this one, the service tech- 
nician's viewpoint crops up even in the 
part devoted to theory, where such 
practical points as voltage and current 
values appear regularly, in happy 
contradistinction to the generalization 
loved by so many theorists. 

The section on theory is Part I of 
three; the other two are "Alignment, 
Installation" and "Troubleshooting." 
These two strictly service sections oc- 
cupy 152 pages of the book. This does 
not mean that Part I is unimportant 
to the television technician; indeed, the 
technician reading chapter 19 on r.f. 
alignment finds that chapter 11 on tele- 
vision tuners complements it to give as 
complete a picture of television front 
ends as he has been able to find in the 
literature. The same close twinning of 
theory and practice is observable in 
other chapters. 

Readers of the "Television Clinic" in 
Radio- Electronics, conducted by Mr. 
Buchsbaum, are familiar with his style 
and approach. The same clear-cut, 
down-to-earth language is used in this 
book, especially in Parts II and III. 

TRAVELING- WAVE TUBES, by J. R. 
Pierce. Published by I). Van Nostrand 
Co., New York, N. Y. 6'/< x 9»/ 4 inches, 
260 pages. Price $4.50. 

A thoroughly mathematical and tech- 



AUDIO (SOUND | EN6INIFMH* 
HOMI HlfDY TI A.IHIN& 

|>r»r-lr.-|J. T >i ■> - Lu - U Fl ■ I E n L* IVl IPIHini, WlUH ii r rufn 

■■-(rut AihJIm- K-wnif rm and Uuriun, rto 

o Qrtlvr JuU kkL a pr>»d r.ui.urw 1 1 ■ hip- T#I*-l ■% Jcnim 

FHM>n etalur*. ■ n-d H.*r cvd i Tfl- l-b-hinu^-t. 

Wwltu udej taf alMaaia— Lo*ni wtUle rem! 
HOL.LT WOOD TECHNICAL INSTITUTE 



hiletiti^e, *pi-tr*iucii iiiurse including strung basis 
In matlifiiiatlto ami eU-cirtro.1 engineer Ins, advanced 
radio theory and design. U-leiislon. .Modern lab. Low 
tuition. Self-help opportunities. Alto '.'7 -month 
courser In Aeronautical, rhemlral, Clrll, Electrical, 
and Mechanical Engineering. Approved for U.I.'s. 
Enter Dec.. March. June. Sept. Catalogue. 

INDIANA TECHNICAL COLLEGE 

1512 E. Washington Blvd.. Fort Wayne 2. Indiana 



BOLOMETERS 

MODEL 102 



(1000 ohms per volt 
meter) 

• 3~ SQUARE METER | 

• 3 AC CURRENT 
RANGES 

(0*30/150/600 ma.) 

• Same zero adjustment 
for both resistance 
ranees (0*1000 ohms. 
0-1 megohms) 

5 DC t 5 AC Voltage 
Ranges to 3.000 Volts. 
Also 4 DC 
Current Rant* 





All of the above have 
molded caies. (*Reg. Trade 

meter) 



MODEL 104 

(20,000 ohms per vott 
meter) 

• 4'/,* SQUARE METER 
(50 micro • amperes — 
alnieo magnet) 

• Includes carrying strap 
5 DC Voltage Ranges at 
20.000 ohms/volt to 3.000 
V.; 5 AC Voltage Ranges 
to 3.000 V. 3 Resletanct 
P utiges to 20 megs. Also 
3 AC & DC 
Current taaAC 
Ranges & 5 *7K^2 
DB Ranges. fcW 

round cornered, bahelite. 
Mark for VOlt*Ohm*Millam* 



i'riff* mhffft Ut fhtwf without vittir*. 
Export Deet.. 303 W. 42nd St.. N.Y.C. 
Writ* Oep/. B-12 tor Free Catalog 



OivCi M*rft Meeiuntnwni Value Per D-oHor 



Jf ELECTRONIC 
: MEASUREMENTS 
' CORPORATION 



KEII All HOW 

XMAS BARGAINS 

No shortages here — RED ARROW has what it 
advertises, tf you don't see > what yau want 
listed, Please write. We specialize in Cerami* 
cons, Resistors and Condensers. (Manufac- 
turers: ask for our quantity prices.) 

SPECIAL! 

300 ohm TWIN LEAD TV LINE, per 100 ft. 

ONLY $2.69 

ZIP CORD, per 100 ft SPECIAL $1.49 

6 ft. LINE CORDS, maided plugs, 

per 100 NOW $14.75 

FILTER UNIT 

This unit is an excellent buy for the parts alone. 
Some parts are worth more than we're asking 
for the whole unit. Here's what you get: 
I — 40 MFD @ 450V 2—70 watt Resistors 
1 — 1600 MFD @ 12V 2— Filter Chokes 

1— .5 MFD @ 400V 

2— .5 MFD @ 50V 
I— .01 MFD @ 400V 



3— RF Chokes 
I— DPST Toggle Switch 
Miscellaneous hard- 
ware, wire, etc. 
BRAND NEW, ORIGINAL PACKING. .B9 r ea. 
(1 0 for $7.50) 

EE -8 FIELD TELEPHONES 

Tested and Guaranteed. Ideal for 

TV Installations $9.95 «a. 

TERRIFIC VALUES! 

Kit of 25 assorted KNOBS 59«* 

Kit of 100 assorted PAPER TUBULAR 

CONDENSERS, from 2 to BOO V $5.75 

SLEEVING, various colors and sizes, 

3 ft. lengths 10 for 25* 

(100 for $2.00) 

3 GANG TRF VARIABLE CONDENSER 

36S per section with push buttons . .69c ea. 
(10 for $7.25) 

MINIMUM ORDER— $2.00. Send 25% deposit 
with order, balance C.O.D. Shipped F.O.B., 
N.Y.C. (N.Y.C. residents odd 2% sales ton.) 

RED ARROW SALES 

DEPT. E, 63 EAST BROADWAY, N. Y. 2 
PHONE— COrt land t 7-5425 
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Signalette 



MULTI-FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
trouble latter, handle a much creator volume of work 
with the SIGN ALETTE. At a trouble thootmg tool, 
SIGN ALETTE hat no equal. Merely plug in any AC 
or DC line, start at speaker end of circuit and trace 
baek. stage by stage, listening in set's speaker. Gen- 
erates RF. IF and AUDIO Frequencies. 2500 eyetes 
to 20 Megacycles. Also used for checks on Sensitivity. 
Gain. Peaking. Shielding. Tube letting. Wt. IS ox. 
Fits pocket or tool kit. Satisfaction, or your money 
back. See at your dlttributor or order direct. 



CJippard 



INSTRUMENT 

LABORATORY. 

INC. 



DEPT. B, 1125 BANK STREET 
CINCINNATI 14, OHIO 
Qua titled Jobbert write, wire for details. 



FOR BETTER TOWERS 
AT LOWER COST! 
Ask about AERO 



• COST LESS 

Become Aero Towers are a ire raff, de- 
signed, lower manufacturing costt offer 
you a lower Price. Lower weight and 
lower shipping costs ore passed on as 
savings to you. 

• LAST LONGER 

Caated INSIDE and OUT. DIP-COATED 
Process keeps Aera Towers Bright and 
new. Rust resistant. Will not brown. 

• EASY TO CLIMB AND SERVICE 

Strong alectrlc aircraft welds ot EACH 
joint (not just one or two) prevents 
sway. Provides sturdy, safe, ladder-like 
cross members. 

• QUICKER TO INSTALL 

Aircraft precision tolerances assure ac- 
curate fit of components. Light and easy 
to erect. Strong durobility assures cus- 
tomer Satisfaction. 

Jobber Territories Open 
Denier s — H'rife for FREE booklet 



ADVERTISING INDEX 

A. M. Radio Sales *2 

Aero Towers and Rotator Division 96 

Aerovox Corporation 60 

Allied Radio Corporation 45 

Almo Radio Corporation *7 

Americon Phenolic Corporation 60 

Amplifier Corporation of America - 70. 78 

Arkay, Incorporated 97 

Arrow Sales Company 88 

Atlos Sound Corporotlon 84 

Bell Telephone Laboratories, Inc. 17 

Boy ce- Roche Book Company 47 

Brooks Rodio Dist. Company 79 t 97 



Inc. 



86. 



Bryan-Dovis Publishing Co, 

Buffalo Radio Supply 

Burden Sales 

Capitol Radio Engineering Institute 7 

Control Electronics . . 

Certified Television Laboratories 

Cleveland Institute of Radio Electronics 20 

Clippard Instrument Lab., Inc 96 

Commercial Trades Institute 92 

Com mum cot ions Equipment Company 96 

Concord Radio Corporation 57 

Coyne Electrical School 61. 82 

Derorest's Training, Incorporated 9 

DuMont, Allen B., Lobs 6 

East Coost Electronics 82 

Editors & Engineers 70, 78, 87 

Electro-Technical Industries 12 

Electronic Instrument Company 83, 87, 92. 93, 97 

Electronic Measurements Corp 95 

Fair Rodio Sales 67 

Feiler Engineering Company 81, 92 

Generol Electronic Dist. Compony . . .53, 54, 55, 56 

General Industries Compony 70 

General Test Equipment Compony 88 

Greylock Electronic Supply 86 

Harrison Rodio Corp 67 

Heath Company 71. 72 , 73 , 74 , 75 , 76 . 77 

Hlckok Electrical Instrument Company 81 

Hudson Rodio ond Television Corp 89 

Hudson Specialties Company . . . . .64, 66 



Hytron Radio ft Electronics Corporation 

Instructogroph Compony 

JFD Manufacturing Company 

Jackson Electricol Instrument Company 

Kelsey Company (The) 

Keystone Electronics 

La Pointe-Plascomold Corporation 63 

Leotone Radio Corporation 87 

Loris Soles Company 65 

Mollory and Co., Inc., P. R Inside Back Cover 

Midway Rodio ft TV Corporation 96 

Midwest Rodio ft TV Corporation 86 

Miles Reproducer 88 

Murray Hill Books, Incorporated 16 

Notionol Plons Compony 97 

Notionol Rodio Institute 3 

Notionol Schools 5 

Notional Union Rodio Corporation 19 

Niagara Rodio Supply 90 

Opportunity Adlets . 87 

Precision Apparatus Compony 89 

Pres-Probe Compony 85 

Progressive Electronics Compony 81 

Quom-Nichols Compony 87 

RADIO SCHOOL DIRECTORY 

Poges 94-95 ' 

Baltimore Technicol Institute 
Candler System Company 
Commerciol Rodio Institute 
Delehonty Institute 
Electronics Inst., Inc. 
Hollywood Sound Institute 
Hollywood Technical Institute 
Indiana Technicol College 
Martin School, Don 
Milwaukee School of Engineering 
RCA Institutes 
Rodio-Television Institute 
Sproyberry Academy of Rodio 
Tri-Stote College 

Volparoiso Technicol Institute 



RCA Service Compony 92 

RCA Victor Division (Rodio Corporation of 

Americo) Inside Front Cover, Bock Cover 

Rodio Apporotus Corporation 51 

Radio City Products 62 

Rodio Corporation of America 18 

Radio Dealers Supply 65 

Rodio Wire Television 49 

Roy Monufocturing Company 84 

Raytheon Manufacturing Company 69 

Red Arrow Sales 95 

Rider, John F., Publisher 66 

Rose Company (The) 88 

Soms A Compony, Inc., Howord W 14, 58, 59 

S prague Products 4 

Sproyberry Academy of Radio H 

Standard Transformer Corporation 83 

Sutton's Wholesole Electronics, Bill B5 

Swedgal Radio, Incorporated 65 

Sylvania Electric Products 8 

Techmaster, Inc. 60. 82 

Technifo* 59 

Tel-A-Ray Enterprises, Inc 15 

Thorn os Electronics 78 

Tronsvision, Incorporated 64 

Trio Manufacturing Co. 52 

University Loudspeakers 68 

Weller Electric Corporation 10 

Wells Sales 96 

Wholesale Radio Parts 86 

Wilcox ft Follet 91 



midway 



YOUR 
MIDTOWN 
SYLVANIA DISTRIBUTOR 



You can furnish betfer service 
faster . . . Faster service better 
. . . with 

Sylvania's Polymeter — 

Sensitive VTVM Resist- 
once .552 to 1000 meg- 
ohms AF & RF 0-300 
volts. AC & DC 0-1000 
volts. 

SQQ50 

Model 221 with probe / J **t 

And the $139 Counter Tube Checker 





Smartly de- 
signed to check 
all tubes accu- 
rately under 
dynamic condi- 
tions 

$5950 



Send for your Free Sylvonio "SE" folder today 
Complete slock of Rodio, Electronic ond TV parts 

Prices Subject to change without notice 

mirlu/av RADI ° & 

III lUffff CI J TELEVISION CORP. 

60 W. 45 St.. N«w York, N. Y MO 7-5053 




cations set 
for office- 
h o m e • o r 
factory. 
Original. 
New w/con* 
version. 
Diagram — 

S4.ee 



696 Xmfrs VFO Drivers 
40 Watts Output 
3—4 Mc $6.95 

Used Good Co nd. ■fcil a As Is. 

-ipMtn Hf^l — 

Traun llSv/60 cy. Sec. 
24V/ 1. SA. For ARC. 5. 

etc si.es 

Trana 113V/60 cy. Sec, 
:i«V/3.5A. For Rect 

etc S2.75 

Trail* I 15V /BO cy. Sec, 
720 VCT/220 Ma. 0.4 
6.7A. 6.4/.0. 5V/JJA. 

1.23/..) S2.95 

Pri I IOV 60cy. Sec. 

9V/1.0A SI. SO 

Pri 1 10V-8OV SOcy 
Sec. 1 250V/ 2M«. 6 V 
4 A. ft50VCT/85. 2.3 V 

1.75. 0V/.6 S4.S5 

I*ri: 220/440 Sec; 2.3 

VCT OOA S12.9S 

Prl: 22O/440 Sec: 136 

vct 3.3A sio.ee 

Pri: I 15V Sec. 7 .5 VCT 
2.5A. IOVCT/6.3. K 

VCT/13A S10.SS 

Prl: I2O0V/125MA. 2.5 
VCT/6A, 6.3 VCT/1A 

S7.SS 

Prl: 1IOV. Sec: 2.5V 
5A. 2.SV/5A for 86* 
Tuhea, . . . . SVite S2.9 S 

COLLINS ART-13 
FREQ. MULT. UNIT 



■ MA. 72^ 
MA. 6.4/ 
8 . 7 A . 
S.4/SA. 
3 / 3 A . 
1.2S/3A. 113V 60 
cy. input. Price 

S3.es 



400 MA 12 HY 
Choke 90 ohms 

Merm. sealed. 
Special S3.75 



CERAMIC TRIMMER 
Stack of 6 Ceramic Trim- 
mers il0-460Msnf. Cen 
be used singly or gQp 
■anted 



Tuning units for BC191 

TL\3 15011— 3000KC.S2.93 
TUO 3000— 450OKC. 2.9S 
TV7 4300— 62O0KC. 2. 93 
Tl'S H2O0- 7700KC. 2.49 
TlH 77Oi»~100OOKC. 2.49 
TU26 20O— SOOKC. 2.49 



2-18 Mc for two 162$ 
Tubes. Comp Assy less 
Tubes 4 Coils w tkt 
diaf. 

Price.. 



$8.95 



BC 429 

Receiver 
HlRh acu- 
ity: 
„a in 
T . R . F . 
Comhiotc 
with one 
dual tun- 
liiK unit. 
Covert ii" 
200*400 
KC ami 25no to 4700 K<" 
with tunes. An Ideal ma- 
rine receiver for *mall 
hoats and yachts. Now 

only S3. 95 

Kxtra tuning unit.. 1,93 




GIBSON GIRL 

_. The finer 




Send* S l _ 
signals auto- 
matically on 
SOOKC. 1 SO- 
mlie range 
No battenei 
required. Has 
generator. 
New. It's 
. . . .33.40 



KITS 

Silver & Mica CnoWs 

Electrol.vtiCB. As<*td 

Vltreou* WW tVsintors. . . . 
H.itarv Switches. Asntd. . . . 
O'Jl Forms. Thd'rt Sm.HF . . 
Iron Core Slusr A Screw. . . . 
Elastic Stop Nuts. Aastd. . . 



.30 for 31.30 
.12 for l.OO 
.20 for 1.00 

,6 for 1.73 
. SO for " 

SO for 
. SO for 
1O0 for 
300 for 
100 for 



l.OO 
l.OO 
1.00 
l.OO 
100 



Write for 
latest flyer 
or list 
of items re 
quired 



Hated Coneems Send P.O. Minimum Order $S.ntt 
Send M.0. or CHK. Mdse. Guartd. Shpg. Chariot 
Sent C.O.D. Price F.O.B. N.Y.C. Phone 01. 9-4124 

COMMUNICATIONS EQUIPMENT CO. 

131 Liberty St., Dept. CI2 New York City 7, N. Y. 



RADIO-ELECTRONICS lor 



AERO TOWER DIVISION 

Knepper Aircraft 5«rYUe 
1015 linden Street 



www.americanradiohistorv.com 



HOT off the press! 



Book Reviews 



nical treatment of new traveling-wave 
tubes, with a chapter each on double- 
stream and magnetron amplifiers. Of 
interest to advanced students or tube 
engineers who wish to understand the 
new tube, or to design engineers who 
may wish to apply it in their work. 

PRIMARY BATTERIES, by George 
Wood Vinal. Published by John Wiley 
& Sons, Inc., New York, N. Y. 6 x 8»/ 2 
inches, 336 pages. Price $5.00. 

Written by the author of the stand- 
ard text on storage batteries just before 
his retirement as a physicist with the 
National Bureau of Standards, this 
work may become as authoritative as 
the earlier Storage Batteries. 

The whole field is covered, from the 
voltaic pile to the mercury and vana- 
dium cells. Other new types discussed 
are silver and lead primary cells, each 
of which receives a chapter. 

A historical introduction opens the 
book, followed by a chapter on the ele- 
mentary theory of electric cells. Mate- 
rials and production of dry cells, their 
operating characteristics, and effects of 
temperature are discussed in separate 
chapters. Standard cells, air-cells and 
other batteries with special polarizers, 
and copper oxide cells also receive a 
chapter each. 

Characteristics of various types of 
primary batteries are given in 87 tables 
scattered throughout the book, and 
there is an extensive index. 

SERVICING TV RECEIVERS, com- 
piled and published by Sylvania Electric 
Products Inc. New York, N. Y. 5 x 7 
inches, 1 19 pages plus a few end pages 
and large fold-in schematic. Price $2.00. 

A handy little work of the ring bind- 
ing, open-flat type. The characteristic 
page has a photograph of an abnormal 
test pattern, with a statement of the 
probable causes and the remedies. 

The list of illustrations can be used 
as a handy trouble-shooting chart. 
Altogether the screen patterns num- 
ber 53. There are also seven schematic 
drawings, including the large fold-in. 

TELEVISION SIMPLIFIED, third edi- 
tion, by Milton S. Kiver. Published by 
I). Van Nostrand Company, Inc., N. Y. 
6 x 8» 2 inches, 608 pages. Price $6.50. 

Nearly twice the size of the first edi- 
tion, this new edition closely follows 
the pattern of the previous two. A new 
chapter discusses the principles of 
intercarrier television and the chapter 
on color television includes the latest 
material on the CBS, RCA, and CTI 
systems. — M W 

500 FORMULAS TO SUCCESS 

MANY million dollar ftrmi started 
with » aingle formula. Tor which 
they paid a bhr price. Here you 
have SCO— no less— tried and tested 
formula*, reclpea and processes for 
making things ... all at the ridic- 
ulously low price of 25c. 
Here I* your opportunity to start a 
huslneits with but a few dollars' 
capital and with undreamed of profits 
in prospect. You can alao use thenc 
formulas In your own home to cut 
household expenses to the bone. Of 
you can put them to use In your 
workshop to cut costs aa much as 
100%. 

Quit paying out many dollars In E 
protfla to manufacturers, wholesalers. I 
and dealers, when you can make the I 
same thing yourself for a few cents. I 
It's so easy when you follow our I 
simple Instructions. 1 

66 PACES, 47.000 WORDS IN TEXT 
Send for "SOO FORMULAS AND RCCIPCS" today. Un- 
close 25c, that's all! You won't be asked for another 
cent now or later. Sold on a money- back guarantee. 

NATIONAL PLANS COMPANY 

l»6«ft Broadway, New York 23. N. Y. 
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See thtt Month* 

Easy to understand, practical, up-to- 
date "Know How" on TELEVISION 
SERVICING. No Knowledge of 
Higher Mathematics Needed! Covers 
the newest designs and servicing 
techniques. Chock full of illustra- 
tions, diagrams and schematics- Very 
latest circuit data. 

If you are interested in television 



t Book Reviews 

servicing YOU NEED THIS BOOK. 
All your questions answered by 
Walter H. Buchsbaum, your author 
of Television Service Clinic. 
NO RISK. Send for your postpaid 
copy today. If not satisfied, return 
within 10 days and your money re- 
funded. Free descriptive folder giv- 
ing full details available. 



• CENTRAL ELECTRONICS CO., P.O. Boi 55, Rago Fork, N. Y. 



Enclosed find $5.35 for my TV SERVICING, postpoid 



Published by 
Prentice-Hall, Inc. 


| NAME 


■ snnDccc 


! CITY 


ZONE STATE. 


MAIL COUPON TODAY 


10 DAY money back GUARANTEE 



TWIN LEAD, TELEVISION 

LIGHTNING 
ARRESTER 




APPROVED for OUTDOOR-INDOOR Use $ AOS 
Protects Television Sets 
Agoinst Lightning and Static 
Charges Twin Le ad 

^SAR^GUARD 

Simple to install everywhere and anywhere 
...no stripping, cutting or spreading of 
wires. More than 300,000 in use today! 
SEE YOUR JOBBER OR WRITE TO 

MANUFACTURING CO., Inc. 

C127 16th Avenee, Brooklyn 4, R.Y. 
First in Television Antennas i Accessories 



ANOIHI* OUWANDING JOSitt? 

AKVEDON Electric Supply Co. 

hurra 14 Man. 




HAS THE 
SENSATIONAL NEW 

IN STOCK! 



7| 

KIT 



Your Choice of 4 

RADIO KITS 
HOUSED IN THIS BEAUTIFUL 
BAKELITE CABINET 




They look IT o$iderful—Th*y Bound Wonderful! 

LUXURIOUS CABINET U made of fine quality, 
sturdy bakrlilt with handy slide rule dial 6" long 
and magnificently finished in a moil beautiful de* 
• ign that it distinct, attractive and practical. A 
■ hining beauty that looks much more expensive than 
it actually is! Weight: 4 lbs. (appro*.). Dimensions 
15" x 10" x 8 Vi"- I* was made to house any of the 
following radio kits:: — 

Model P-120: 5-Tubes. AC/DC. 3-Bonds. 535 
KC to 1 800 KC; 1.8 MC to 6.0 
MC; 6 MC to IB MC. Built in 
volume control that assurei ex- 
cellent tone and plenty power. 
Sturdy construction for long use. 

Model P-B3X: 4-Tubes, Battery Pack, 3-Bands. 

540 KC to 1700 KC; 2.3 MC to 
7.2 MC; 7.1 MC to 22 MC. Skill- 
fully engineered for perfect re- 
ception with tremendous power 
and amazing clarity. Sensa- 
tional value! 

Model P-AC1X: 5-Tubes, AC. 2-Bonds, 110 or 
220 Volts. 550 KC to 1700 KC; 
6.0 MC to IB MC. Speaker: 4", 
1.47 oi. Alnico V Magnet. 
Handsomely designed for top 
performance on all bands. Po- 
tent signal strength I 

Model P-SX: 5-Tubes, 2-Bands, AC/DC. HO 
or 220 Volts. 550 KC ta 1450 KC; 
4 MC to 18 MC. Uses miniature 
tubes. Precision engineered to 
give terrific reception on short 
wavel 

Kits ere complete with instructions and wiring diagrams 
Write TODAY for alt r active LOW PRICEsT 

ARKAY— By: Radio Kits, Inc. 
120 Cedar St., New York 6, N. Y. 



DREAMS 



All in Handy 
Package for Only 



ABOUT! 
$4 00 



THE THINGS A TV SERVICEMAN 

• 630TV CIRCUIT DIAGRAM WITH MODIFICATIONS 

• HINTS FOR BETTER PERFORMANCE ON YOUR 630TV 

• ILLUSTRATED TELEVISION CONVERSION MANUAL 
« PULSE KEYED TYPE AGC CIRCUIT DIAGRAM 

• RMA HANDY RESISTOR AND MICA CODE CHARTS 

BROOKS RADIO & TELEVISION CORP. 84 Vesey St., Dept. A, New York 7, N.Y. 
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Special Relays-' 

OVER A MILLION IN STOCK! 



Whether fw require large quonliliei of relays f©i 
production runs if single milt for laboratory or 
amoteuf work, Weill cdji mok* immediole delivery 
and joue you a sybslantiol part of the Wit- 



STOCK NO. 


VOLTAGE 


OHMAGE 


CONTACTS 


R-503 




100 


3A. 2C 


R-749 


600 VDC. 




Max. 28 Amps. 


R-804 


550 VAC 




IB 38 Amps. 


R-250 


115 VAC! 




Adj. Cir. Breaker .04-.16A 


R-579 


220 VAC 




IB • 


R-294 


27.5 VOC! 


200 


IB 


R-686 


115 VAC. 




2C 


R-246 


115 VAC. 




IB 


R-246A 


115 VAC. 




1A 


R-611 


24 VAC. 




1A 30 Amps. 


R-283 


12 VDC. 


125 


AC 10 Amps. 


R-614 


18 24 VDC. 


60 


1A 15 Amps. 


R-262 




200 


1C 


R-245 


12 VDC. 


25 


4 tn. Micalex Lever 


R-527 


6 12 VDC. 


50 50 


In Series 


R-544 


12 24 VDC. 


60 60 


1C 


R-255 






1A 


R-669 


75 VAC. 


400 CYC. 


IB. 1A 


R-660 


6 VDC. 




s " Stroke 


R 651 


24 VDC. 


100 


Solenoid Valve 


R-295 


12 VDC. 


275 


Annuncitar Drop 


R-230 


5 8 VDC. 


2 


2A. 1C 


R-813 


12 VDC. 


12 


Wafer 


R-275 


12 VDC. 


750 


1A. IB. 1C 


R-716 


24 VDC. 


70 


2A 5 Amps. 


R-620 


6 12 VDC. 


35 


2C. 1A 


R-629 


9 14 VDC. 


40 


1C 10 Amps 


R-778 


8 VDC. 


4500 


1C 5 Amps. 


R-720 


24 VDC. 


50 


2C. Ceramic 


R-500 


12 VDC. 


10 10 


2C 6 Amps. 


R-816 


12 VDC. 


10 15 


2C 6 Amps. 


R-811 


48 VDC. 


8000 


1C 


R-524 


24 VAC DC. 






R-838 


90 120 VDC. 


925 


2A 


R-839 


100 125 VDC. 


1200 


3A 


R-840 


115 VDC. 


1200 


2A 


R-841 


115 VDC. 


1200 


4A 


R-842 


115 VDC. 


925 


3A 


R-843 


115 VDC. 


1200 


3A 


R-844 


115 VDC. 


1200 


3A, IB 


R-845 


220 VAC. 


Intermit. 


3A 


R-831 


7.5 29 VDC. 


6.5 


1A 250A. 1000A Surge 


R 837 


110 VAC. 




2A 30 Amps. 


R-835 


24 VDC. 


2800 


1A Dble. Brk. 10 Amps. 


R-836 


220 VAC. 




2A Ddle. Brk./ 10 Amps. 


R-566 


115 VAC. 


(Coil only. Not a complete relay) 


R-710 




150-Ohms. Coil Only 




This list represents only a few types of Special Relays. 
We also have huge stocks of Standard D.C. Telephone 
Relays, Midget Relays, Contactors, Keying Relays, 
Rotary and Slow Acting Types as well as many 
others. Write or wire us about your requirements. 



MANUFACTURER & NUMBER 
G.E. Ant. Keying 500W 2C6530-653AR1 
Allen Bradley 810 Dashpot 
Culter Hammer C-26U73A34 Contactor 
Westmghouse MN Overload 
Adlake 60 Sec. Thermo Delay 
Edison 50 Sec. Thermo Delay 
Leach 1157T-5 20 Sec. ADJ. Delay 
Cramer 2 Mm. Adj. Time Delay 
Cramer 2 Mm. Aoj. Time Delay 
Durakool BF-63 

Onan Rev. Current 3H4512 R24 
Rev. Current Cutout 3H2339A El 
W. U. Tel. Co. 41C Single Current 

2Z7668 For Scr-274N 

G.E. Push Button Remote Relay 

-CR2791-R-106C8 

G.E. Pressure Switcn 2927B100-C2 
Clare 400 

Cannon Plunger Relay -13672 



Guardian Ratchet Relay 
Ratchet Relay From Scr-522 
Guardian BK-10 
BK-13 

Guardian BK 16 

Guardian BK-17A 

Kurman BK-24 

45A High Power 

Str. Dunn. Latch & Reset 

Guardian Latch & Reset 

Sigma 4R 

Edwards Alarm Bell 

Allen Bradley-Bulletin -702 

Motor Control 

Allen Bradley-Bulletin '200£ 
Molor Control 

Allen Bradley- Bulletin 209 Size 1 
Motor Control W Type "N" Thermals 
Alien Bradley- Bulletin 709 Size 2 
Motor Control W Type "N" Thermals 
Allen Bradley Bulletin 709 
Motor Control W Type "N" Thermats 
Allen eradley-Bulletm 200 
Motor Control 

Allen Bradley-Bulletin 202 
Motor Control 

Allen Bradley-Bulletin 704 
Motor Control m 
Leach B-8 
Leach 6104 

Wheclock Signal. Bl/39 
Wheelock Signal. A7 37 
Leach 6104 - 
Guardian 38187 



PRICE 
J 2.25 
5.95 
3.50 
12.95 
6.95 
425 
4.95 
8.95 
8.95 
4.25 
1.00 
3.50 
J.75 
95 
.95 

165 

.95 
.95 
.95 
2.50 
2 15 
2.15 
4.25 
2.75 
1.45 
1.05 
1.25 
2.10 
1.35 
2.85 
2.85 
1.65 
.95 

4.50 

4.50 

5.50 

25.00 

5.50 

4.50 

4.50 

4.50 
3.50 
2.75 
195 
3.45 
.75 
50 



Wide Selection 
of Electronic 
Components 
at WELLS 

Tubes 

Resistors 

Condensers 

Wire & Cable 

Volume Controls 

Co-ax Connectors 

Relays 

Rectifiers 

Transformers and 
Chores 

Micro Switches and 
Toggles 

Antennas and Acces- 
sories 

Electronic Assemblies 
Dial Light Assemblies 



Write For New Wells Catalog 



SALES. INC. 



Each relay is new, individually boxed, and unconditionally guaranteed by Wells 
World's Largest Display of Radio and Electronic Components 
9,000 Square Feet of Display All On One Floor 



320 N. LA SALLE ST., DEPT. Y CHICAGO 10, ILL. 



PRINTED IN T M £ U 5- A . BY THE CUNEO PRESS. IhC. 
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MALLORY CAPACITORS 



Give Outstanding Service ! 



Every Mallory FP Capacitor is designed to perform 
consistently during more than 2000 hours of opera- 
tion at a temperature of 85°C. 

One reason why Mallory Capacitors operate so long 
at high temperatures is the unusual care taken in 
product ion to prevent contamination* which causes 
corrosion . . . shortens the life of ordinary capacitors. 

Result: with the Mallory FP line you may service 



both radio and TV sets, without the need for buying 
special types for the high temperature jobs. Yet 
Mallory Capacitors cost no more! 

You will find it pays to rely on the complete Mallory 
capacitor line . . . electrolytic, paper, ceramic and 
Mallory Plascap plastic tuhulars. 

See your Mallory Distributor, now. Remember, you 
pay no premium for Mallory Precision Quality! 



The Amazing MALLORY PLASCAP*— The New Standard in Plastic Tubular Capacitors 



■ { MxTigpy 

Tit four exclusive feature* make your 
service jolts surer . . . easier. No oil 
leakage, no unsoldered leads, no inessv 
wa\ coatings, no insulation problems ! 



/ TRfSEAL CONSTRUCTION. Sealed three / DISTORTION-FREE WINDING. No flattened 

ways... with moisture-free M allot rol.toiifsh cartridges due to molding pressures... 

outer plastic shell, exclusive MaHoccne! no failure due to "shorts** ! 

si FASTITE LEADS. Permanently fastened </ TRU-CENTER CARTRIDGE. Cartridge ceil- 

. . . scaled with Malloccnc . . . unaffected tcred every time . . . uniform insulation 

by soldering-iron heat! guaranteed at all points! 

Your Mallory Itistributor is ready to svrtvyou! 



*Trade Murk 





MallorY 



CAPACITORS - CONTROIS - VIBRATORS - SWITCHES * RESISTORS 
- RECTIFIERS . VIBRAPACK POWER SUPPLIES ♦ FILTERS 

U 5_ Fnl. Off. 

APPROVED PRECISION PRODUCTS 



P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Most used ... by brand 



IN PICTURE TUBES... 

The largest and most profitahle replacement business 
in television picture tubes comes from the types used 
in most television receivers . . . the Best Sellers. 

RCA's types are Best Sellers. There are more of 
. - - them in actual use in TV receivers than anv other 

and by tvoe . . . RCA kinescooGS brand industr y choice ° f tW hi & h -volume t yP e S 

I * r r reflects to your advantage. Inventory and stocking 

■ m problems are simplified . . . and vou have the assurance 

Ore the taSt-mOVinq Of rapid, profitable turnover. 

In addition, when you sell RCA kinescopes, you 
gain from customer confidence in the RCA brand . . . 
solidly established by the proved performance of RCA 
kinescopes in millions of television receivers. 

Remember, too, that the quality and dependability 
of RCA kinescopes mean fewer service failures and 
fewer costly call-backs. There is, therefore, more 
profit in every RCA kinescope you sell. 

A /ways keep in touch with your RCA Tube Distributor 



profit makers 



RADIO CORPORATION of AMERICA 

MCTRON TURKS HARRISON. N J. 



www.americanradiohistorv.com 



